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PROCEEDINGS 


OPENING  SESSION. 

The  Third  Annual  Convention  of  the  International  Master 
Boiler  Makers'  Association  was  called  to  order  at  10:30  o'clock 
on  the  morning  of  April  27th,  at  the  Seelbach  Hotel,  Louisville, 
Kentucky,  by  President  P.  J.  Conrath. 

The  President:  We  will  open  our  meeting,  as  is  usual,  with 
prayer  by  the  Rev.  Dr.  H.  A.  Porter  of  the  Walnut  Street  Baptist 
Church  of  this  city. 

Holy!  Holy!  Holy!  Lord  God  Almighty,  Which  was  and 
Which  is  and  Which  is  to  come:  before  Thee  this  morning  the 
high  angels  hide  their  faces,  unable  to  withstand  Thy  glory  and 
Thy  brightness,  and  it  becomes  us  as  we  approach  Thee  this  day 
to  bow  our  heads  before  the  great  and  lustrous  throne.  We 
thank  Thee  that  a  way  of  approach  has  been  made  for  us  to  the 
throne  of  God,  and  that  we,  mortal  men  and  women  though  we 
be,  may  approach  the  omnipotent  and  holy  One.  Let  us  come 
to  Thee  this  morning  with  thanksgiving  and  let  us  be  like  that  one 
of  the  ten  who  were  'healed  who  came  back  and  fell  at  the 
Master's  feet  and  gave  thanks.  Unto  Thee,  O  Lord,  we  give 
thanks.  Unto  Thee  we  give  thanks.  Help  us  to  thank  Thee  this 
morning  for  the  blessings  that  Thou  hast  poured  into  our  lives, 
as  the  sunshine  falls  upon  the  earth,  as  ithe  (rain  waters  the 
ground.  Sometimes  we  are  unthinking  of  Thy  blessings.  May 
they  appeal  to  us  in  new  glory  and  new  beauty  this  day  as  we 
think  upon  them.  We  thank  Thee  for  the  blessing  of  human 
life.  We  thank  Thee  for  the  homes  Thou  hast  given  us.  Many 
of  us  here  present  are  far  away  from  home.  There  is  no  better 
gift  than  the  gift  of  love.  May  we  learn  to  treasure  it  better 
and  may  we  be  grateful  to  Thee  for  this  matchless  blessing.  We 
thank  Thee  for  the  gift  of  work.  There  is  no  blessing  that  comes 
to  us  that  overmatches  this,  the  opportunity  to  do  our  work. 
We  thank  Thee  for  the  men  in  this  city,  the  business  men  who 
are  princes  in  the  sight  of  God  as  well  as  of  men.  We  thank 
Thee  that  they  are  men  of  God  as  well  as  men  of  affairs,  men 
who  remember  they  are  doing  business  for  eternity  as  well  as 
for  time.  Wilt  Thou  lift  up  our  ideals  of  our  work.  Every 
work  has  its  noble  and  lofty  ideal,  and  may  this  great  inter 
national  organization,  that  stretches  from  the  North  to  the  South, 
remember  that  in  their  meeting  and  in  their  work  they  are  helping 
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to  bring  to  pass  the  final  brotherhood  of  man.  May  heart  beat 
to  heart  in  this  Convention;  may  hand  clasp  hand  in  the  clasp  of 
brotherhood.  We  thank  Thee  for  the  bonds  that  are  reuniting 
us  in  these  latter  days.  May  they  be  strengthened  by  this  Con- 
vention, and  grant  that  we  may  set  our  faces  homeward  again 
with  new  purposes  pulsing  within  us,  with  new  ideals  shining 
before  us,  and  set  ourselves  to  the  tasks  that  Thou  hast  given 
us  with  new  ardor  and  with  new  purpose.    Wilt  Thou  guide  the 


A.  N.  LUCAS 
First  Vice-President 


deliberations  of  this  assembly  with  blessings  upon  him  who 
presides  and  upon  those  who  participate,  with  blessings  upon 
those  who  will  speak  this  morning,  men  who  represent  our  city, 
and  so  may  we  go  away  feeling  it  was  good  to  be  here  and  blessed 
because  of  our  coming.    We  ask  it  in  the  name  of  Jesus,  Amen. 

The  President:  Ladies'  Auxiliary  and  fellow-members  of 
the  Master  Boiler  Maker?'  Association:  I  take  great  pleasure  in 
introducing  the  Honorable  James  F.  Grinstead,  Mayor  of  the 
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city  of  Louisville,  who  in  evidence  of  his  interest  in  us,  is  here  in 
person  this  morning.  It  is  to  us  a  great  honor,  and  he  comes 
to  bid  you  welcome  to  the  city  of  Louisville  and  his  people. 
(Applause.) 

ADDRESS  OF  WELCOME, 
BY  MAYOR  JAMES  F.  GRINSTEAD. 

Mr.  President,  Ladies  and  Gentlemen: 

I  have  been  called  upon  by  the  members  of  the  local  com- 
mittee to  extend  to  you  a  welcome  to  the  city  of  Louisville. 
I  assure  you  that  it  is  with  very  great  pleasure  I  am  here.  I  have 
no  doubt  but  that  you  have  already  had  a  hearty  greeting  from 
your  committee  and  that  you  already  feel  that  you  are  at  home 
in  Louisville.  The  city  of  Louisville  is  honored  by  your  presence. 
We  are  delighted  to  have  an  association  such  as  yours  hold  its 
sessions  in  your  city.  The  city  of  Louisville  is  a  great  city,  and 
the  citizens  of  Louisville  are  very  proud  of  it,  and  we  have  no 
doubt,  my  friends,  that  before  you  leave  here  you  will  be  much 
pleased  with  what  you  see  and  hear  and  do  in  the  city  of  Louis- 
ville and  have  done  to  you  too.  We  have  a  large  city,  something 
like  260,000  population.  We  cover  about  23  square  miles  of 
territory.  We  have  adjacent  to  our  city,  belonging  to  the  city, 
three  very  large  parks,  and  I  hope  that  all  of  you  will  take 
occasion  to  visit  our  parks  and  enjoy  the  trees  and  the  shrubbery 
and  the  pure  air.  Your  Association,  I  have  no  doubt,  will  have  a 
profitable  session  here.  Your  officers  tell  me  that  your  Associa- 
tion has  profited  by  its  annual  meetings,  and  1  know  that  it  is 
the  rule  of  associations  to  profit  by  the  interchange  of  views  and 
the  renewal  of  acquaintances.  And  now  on  behalf  of  the  city  of 
Louisville,  as  its  Chief  Executive,  I  bid  you  a  very  hearty 
welcome  to  our  city.  We  are  situated,  as  you  know,  nearlv  in 
the  middle  of  this  great  country.  We  are  only  a  short  distance 
from  the  center  of  population,  perhaps  not  more  than  150  miles 
from  that  center.  Our  gates  swing  open  every  way  and  we  are 
glad  to  have  all  the  people  from  all  the  world  come  within  our 
gates.  We  will  let  you  stay  just  as  long  as  you  want  to  stay, 
and  will  let  you  come  again  when  you  want  to  come,  and  there 
will  be  no  hindrance  to  your  going  when  you  get  ready  to  go :  all 
we  ask  of  you  in  the  world  is  to  enjoy  yourselves  the  best  you 
can  while  you  are  here — and  to  behave  yourselves,  for  if  you 
don't  our  police  will  get  you  sure.  (Applause.) 

The  President :  Air.  George  Wagstaff.  past  president,  will 
respond. 
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RESPONSE    OF  PAST    PRESIDENT  GEORGE  WAG- 
STAFF. 

Mr.  President  and  (Gentlemen  of  the  Convention: 

It  becomes  my  very  great  pleasure  this  mprning  to  respond 
to  the  Honorable  Mayor  of  this  city.  One  year  ago  when  Mr. 
Brown  worked  so  hard  to  induce  us  to  come  to  Louisville,  many 
of  our  people  had  very  grave  doubts  indeed  as  to  whether  the 
Southern  hospitality  of  this  city  would  overcome  the  want  of 
places  to  go  to  for  enjoyment;  but  in  thinking  the  matter  over 
during  the  year,  I  believe  that  most  of  us  have  come  to  the  con- 


CHARLES    P.  PATRICK 
Second  Vice-  President 


elusion  that  Louisville  is  not  a  very  bad  place  to  be  in  after  all. 
And  now,  after  having  the  city  practically  given  to  us,  as  the 
Mayor  has  just  told  us,  there  does  not  seem  to  be  any  good  reason 
why  we  should  not  have  just  as  good  a  session  here  as  we  have 
had  in  the  past  in  any  other  city.  I  have  visited  Louisville  a 
few  times  myself,  and  I  know  that  it  is  a  very  agreeable  place 
in  which  to  be.  The  members  of  our  Association  are  so  sociable 
that  I  think  they  can  enjoy  themselves  most  anywhere.  I  know 
you  will  agree  with  me  when  T  thank  the  Honorable  Mayor  for 
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his  kindness  in  coming  to  speak  to  us  this  morning  and  turning 
us  'loose.  It  does  not  matter  about  the  key;  we  have  that.  We 
own  the  town  for  a  while,  and  1  am  sure  we  will  not  disgrace 
ourselves.  On  behalf  of  this  organization,  1  take  great  pleasure 
in  thanking  Your  Honor  for  being  with  us  and  giving  us  the 
privileges  of  your  city. 

Mayor  Grinstead :  I  thank  you.  (Applause.) 

The  President:  Ladies  and  fellow  members  of  the  Master 
Boiler  Makers'  Association,  I  take  great  pleasure  in  introducing 
Mr.  Frederick  W.  Keisker,  President  of  the  Commercial  Club  of 
Louisville.    ( Applause.) 

ADDRESS  OF  THE  HON.  FREDERICK  W.  KEISKER. 
Mr.  President  and  Ladies  and  Gentlemen  : 

It  is  my  great  privilege  and  honor  to  extend  to  you  this 
morning  a  very  hearty  and  a  very  cordial  welcome  on  behalf  of 
the  Louisville  Commercial  Club,  the  (largest  business  organiza- 
tion in  this  country,  and  having  a  membership  of  more  than  3100. 
Our  olub,  ladies  and  gentlemen,  appreciates  the  meaning  to  our 
city  of  such  a  body  as  this  within  our  borders.  You  have  here 
representatives  from  Canada,  Mexico,  from  California  and  from 
Massachusetts,  covering  the  entire  country,  and  an  organization 
that  has  at  heart  and  is  interested  most  largely  in  the  commercial 
development  of  a  ciity  must  appreciate  what  it  means  to  have 
such  representatives  from  every  part  of  our  country  gathered 
here.  The  last  gentleman  who  spoke  referred  to  the  invitation 
extended  you  at  your  last  meeting.  Our  honored  fellow  citizen 
and  friend,  Mr.  Arthur  W.  Brown,  with  the  fog  horn  voice 
1  laughter  and  applause)  extended  to  you  our  invitation,  and  he, 
like  all  other  representatives  who  go  out  representing  the  com- 
mercial organization  of  our  city  to  invite  our  friends  to  be  our 
guests,  was  given  no  restriction  or  restraint  whatever  as  to  what 
promise  he  should  make.  I  am  here,  ladies  and  gentlemen,  to 
assure  you  that  Mr.  Brown,  his  committee,  and  the  commerrial 
organizations  of  Louisville  will  back  up  any  claim  he  has  made, 
and  make  you  feel  welcome  and  make  you  thoroughly  enjoy 
yourselves  while  you  are  here  with  us.  (Applause.)  It  is  par- 
ticularly gratifying  for  us  to  note,  gentlemen,  that  you  have 
brought  with  you  the  ladies.  As  proverbial,  a  Kentuckian  is 
most  pleased  and  proud  when  he  can  dispense  hospitality,  and 
1  want  to  assure  you  that  when  there  are  ladies  among-  the  guests, 
there  is  an  added  zest  and  added  pleasure  and  added  honor. 
(Applause.)  We  ap-e  glad  that  there  are  so  many  of  your  ladies 
with  you,  because  while  the  ladies  are  enjoying  themselves,  as 
they  shall — our  committee  will  see  to  it — the  gentlemen  can  be 
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attending  to  their  business.  You  have  come  not  only  for  a  day- 
like  some  of  the  conventions  who  meet  with  us,  you  have  come 
to  stay  four  or  five  days  and  the  presence  of  the  ladies  here 
shows  us  that  many  of  you  will  not  be  rushed  to  get  away,  as 
you  might  be  if  the  ladies  were  at  home.  (Applause  and  laugh- 
ter.) Having  the  ladies  with  you,  as  I  said  before,  gentlemen, 
is  an  added  honor  which  we  thoroughly  appreciate.  I  do  not 
want  to  detain  you  any  longer  now,  but  we  are  glad  that  you 


H.  L.  WRATTEN 
Third  Vice-President 


have  come  at  this  season  of  the  year.  As  our  Mayor  has  said,  our 
parks  are  at  their  best,  and  I  might  add  for  the  benefit  of  some 
of  those  present  that  our  mint  is  very  fragrant  just  at  this  time 
of  the  year.  (Laughter.)  We  will  be  glad  to  have  you  enjoy 
and  partake  of  everything  that  the  city  of  Louisville  has  ;  our 
houses,  our  markets,  our  stores,  our  parks,  everything  for  the 
time  being  is  yours,  and  emphasizing  and  endorsing  all  the  state- 
ments of  TTis  Honor,  Mayor  Grinstead,  for  the  Louisville  Com- 
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mercial  Club,  I  want  again  to  extend  to  you  a  most  hearty  and 
cordial  welcome.  (Applause.) 

The  President:  Mr.  Goodwin  will  respond. 

RESPONSE  OF  MR.  J.  T.  GOODWIN. 
Mr.  President,  Mr.  Mayor,  Mr.  Kiesker,  Ladies  and  Gentlemen: 

I  am  sure  that  I  voice  the  sentiment  of  this  convention  when 
I  say  that  we  are  proud  of  the  distinguished  honor  of  being  in 
the  beautiful  city  of  Louisville  and  having  such  warm  words 
of  welcome  as  we  have  heard  this  morning.  I  recall  very 
easily  that  in  Detroit  last  May  when  our  able  and  worthy  Vice 
President,  Mr.  Bjrown,  placed  Louisville  in  nomination.  I  do 
not  think  I  ever  heard  a  man  appeal  to  a  convention  more 
earnestly  than  he  did  in  behalf  of  this  city.    He  said  to  us  : 

"We  are  located  down  there  on  the  banks  of  the  Ohio  river, 
<>ii  the  other  side  we  have  the  Green  river.  The  hospitality  of 
those  people  down  there  is  greater  than  you  have  ever  seen." 

We  would  have  the  distinguished  gentlemen  that  have  just 
spoken  mindful  of  the  fact  that  we  are  very  happy  indeed  to  be 
here.  We  realize  that  the  hospitality  of  this  city  cannot  be  ex- 
celled in  any  city  of  the  Union.  In  behalf  of  this  convention 
we  extend  a  cordial  and  courteous  invitation  for  them  to  be  with 
us  whenever  possible;  that  we  would  be  very  glad  to  have  them 
here,  as  we  are  satisfied  their  presence  will  be  of  material  help 
to  us.  And  as  far  as  the  ladies  are  concerned,  of  course,  I  want 
to  say  that  we  have  them  with  us  every  time  we  meet.  They  are 
our  wives  and  our  sweethearts  and  our  daughters,  and  conse- 
quently we  feel  that  they  add  charm  and  luster  to  our  meetings. 
In  conclusion,  permit  me  to  thank  the  President  of  the  Commer- 
cial Club  for  his  kind  words  to  our  Association.  (Applause.) 

The  President:  Ladies  and  fellow  members  of  the  Master 
Boiler  Makers'  Association.  I  take  great  pleasure  in  introduc- 
ing Mr.  Theodore  H.  Curtiss,  Superintendent  of  Machinery  of 
the  Louisville  &  Nashville  Railroad. 

ADDRESS  OF  AIR.  THEODORE  H.  CURTISS. 

Mr.  President,  Ladies  and  Gentlemen: 

It  is  a  great  honor  to  be  invited  to  say  a  few  words  before 
you.  I  feel  that  the  city  of  Louisville  is  to  be  congratulated 
upon  having  this  convention  here.  I  hope  you  will  all  enjoy 
yourselves  in  the  parks,  in  the  hotels  and  other  places  of  our 
city. 

I  wish  to  impress  upon  the  members  of  the  Association  the 
importance  of  that   which  they  are  here  for — to   consider  the 
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boiler,  which  is  for  locomotives  most  especially.  I  want  to  urge 
upon  you  the  necessity  of  looking  into  the  different  elements 
which  enter  into  boiler  construction.  The  boiler  maker  should 
not  limit  his  energies  and  his  work  to  repairing  the  boiler.  We 
would  feel  very  badly  if  the  doctor  came  to  our  house  only  to 
make  us  so  we  could  walk  again ;  we  want  him  to  make  us  well, 
so  we  will  not  be  sick  ;  likewise  the  boiler.  We  hope  the  boiler 
maker  will  so  consider  the  locomotive  that  he  will  eliminate  the 
defects  in  the  boiler  and  give  us  something  for  the  locomotive 


Fourth  Vice-President 


that  we  can  rely  on  more  than  we  can  to-day.  The  boiler  of  a 
locomotive  is  its  principal  part.  You  may  run  with  one  cylinder 
on  a  locomotive ;  you  may  run  with  one  driving  wheel  shy,  but  I 
never  heard  of  one  running  with  one  flue  gone.  (Applause  ) 
Likewise  the  boiler  is  a  brace  to  the  whole  locomotive.  Think 
of  how  the  locomotive  frame  is  braced  by  the  boiler.  We  do 
not  put  the  boiler  braces  on  to  hold  the  boiler  up,  we  put  the 
braces  on  to  save  the  frame  and  to  save  the  engine. 

But  that  is  not  the  principal  part.  The  principal  part  of  the 
boiler  is  to  be  something  that  will  last  as  long  as  the  engine,  from 
one  shopping  to  another.    Lately,  say  in  the  last  ten  years,  there 
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have  come  to  us  larger  fire  boxes  to  give  more  glrate  area  for 
heating  surface,  but  with  that  we  have  a  shorter  life  of  the 
fire  box.  I  recall  some  locomotives  that  are  only  two  years  old, 
and  they  represent  a  type  largely  used  in  the  United  States,  that 
their  fire  boxes  are  now  needing  renewal,  while  there  are  engines 
that  have  been  doing  the  same  service  with  a  little  difiference  in 
the  fire  boxes,  that  are  running  from  four  years  to  five  years  be- 
fore renewaJ  of  the  box.  Therefore  it  becomes  the  boiler  maker 
to  look  in  and  find  the  cause  for  this  rapid  deterioration  of  the 
fire  boxes.  Some  say  it  is  the  boiler  material.  I  think  that  is 
nonsense.  It  is  the  construction  of  the  boiler.  Some  say  it  is 
the  high  duty.  In  closing,  I  want  to  urge  upon  you  the  necesssity 
of  looking  into  the  construction  of  the  boiler  and  to  give  us  some- 
thing that  will  last  as  (long  as  the  machinery,  that  is,  from  shop- 
ping to  shopping. 

I  want  to  extend  to  you  all,  the  ladies  included,  an  invita- 
tion to  visit  the  Louisville  &  Nashville  railroad  to  visit  their  shops 
at  South  Louisville.  I  want  all  to  come  who  will.  Mr.  Brown, 
our  worthy  boiler  maker,  has  been  putting  on  a  few  touches,  I 
think.  Things  look  pretty  nice  out  there,  and  he  keeps  them  that 
way  all  the  time ;  but  they  are  a  little  bit  polished  up  now,  and  I 
assure  you  I  want  you  all  to  come.  I  want  the  supply  men  to 
come  too.  The  gates  will  be  open,  and  we  extend  to  you  a  hearty 
welcome.    I  thank  you.  (Applause.) 

The  President:  Mr.  J.  H.  Smythe  will  respond.  I  don't 
think  he  needs  an  introduction.  I  believe  he  is  pretty  well  ac- 
quainted with  all  of  you. 

RESPONSE  OF  MR.  JOHN  H.  SMYTHE. 
Mr.  Curtiss,  Mr.  Chairman,  Ladies  and  Gentlemen: 

I  know  that  it  is  an  honor  to  listen  to  and  to  have  a  repre- 
sentative of  the  Louisville  &  Nashville  Railroad  Company  with 
us  this  morning.  The  speakers  before  Mr.  Curtiss  represented 
the  city.  Mr.  Curtiss  represents  the  mechanical  end  of  the  city, 
and  I  assure  you  that  we  appreciate  his  remarks.  Also  the  hearty 
invitation  to  visit  the  Louisville  &  Nashville  shops.  Speaking  of 
the  advantages  that  Louisville  has,  I  know  that  one  has  been  left 
out  in  enumerating  them,  and  it  is  this:  We  get  a  mud  bath 
whether  we  want  it  or  not.  (Applause  and  laughter.)  We  ap- 
preciate the  cordial  reception  our  ladies  were  given  by  the  previ- 
ous speaker. 

Mr.  Curtiss  has  given  us  food  for  thought.  He  has  spoken 
about  the  boilers.  Lie  struck  the  right  note.  He  said  it  is  not 
the  material,  but  the  way  they  are  designed,  and  gentlemen,  we 
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have  food  for  thought.  We  are  here  this  morning,  not  as  a  body 
of  men  who  know  it  all,  but  we  come  together  acknowledging  to 
one  another  that  we  do  not  know  it  all;  we  want  to  know  what 
the  other  fellow  knows.  It  is  not  necessary  for  me  to  take  your 
time.  We  will  take  up  this  matter  and  talk  it  over  in  convention. 
I  take  great  pleasure  in  thanking  Mr.  Curtiss  for  his  very  cor- 
dial remarks,  and  assure  him  that  we  will  accept  his  invitation 
and  go  out  and  see  the  beautiful  shops  of  the  Louisville  &  Nash- 
ville Railroad.    I  thank  you.  (Applause.) 

The  President :  Ladies  and  f  ellow  members  of  the  Master 


GEORGE    W.  BENNETT 
Fifth  Vice-President 


Boiler  Makers'  Association,  I  have  the  pleasure  of  introducing 
Mr.  H.  C.  May,  Master  Mechanic  of  the  Louisville  &  Nashville 
shops. 

ADDRESS  OF  MR.  H.  C.  MAY. 

Ladies  and  Gentlemen: 

Our  Honorable  Mayor  has  extended  to  you  the  welcome  of 
the  city,  Mr.  Kiesker  has  spoken  in  behalf  of  the  Louisville 
Commercial  Club,  and  Mr.  Curtiss  in  the  interest  of  the  railway. 
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1  feel  that  there  is  very  little  for  me  to  say  along  lines  of 
welcome,  other  than  I  will  be  glad  indeed  to  have  you,  collec- 
tively or  individually,  visit  our  plant  at  South  Louisville,  where 
I  assure  you  we  will  do  everything  possible  to  make  it  pleasant 
and  profitable.  I  have  so  arranged  it  out  there  that  your  official 
badges  are  passports  over  the  premises  and  in  all  buildings. 
I  sincerely  hope  you  will  come  out  and  see  everything  we  have 
and  exchange  ideas  with  us,  that  we  may  both  profit  by  your  visit. 

Your  program  and  the  advance  copies  of  the  papers  were 
kindly  handed  to  me  by  Mr.  Brown,  and  I  have  had  the  pleasure 
of  reading  over  your  papers.  They  are  instructive,  and  you  have 
yime  points  to  bring  up  before  this  convention  that  are  of  vital 
importance  to  the  maintenance  of  boilers,  which  are,  as  we  all 
know,  the  heart  of  the  locomotive.  I  sincerely  hope  in  dealing 
with  these  that  you  will  give  them  your  best  thought,  for  we  in 
charge  of  shops  like  to  have  our  boiler  maker  foreman  keep  us 
straight,  in  decisions  and  recommendations,  so  far  as  the  boiler 
is  concerned,  assuming  that  he  by  his  past  experience  and 
knowledge  knows  more  of  that  particular  part  of  the  locomotive 
than  we  who  handle  the  machinery  in  general. 

Considering  the  maintenance  and  work  on  our  large  engines, 
it  is  well  to  consider  quality  ahead  of  quantity.  After  visiting 
our  plant  may  you  all  feel  determined  to  go  back  to  your  respec- 
tive places  and  profit  by  what  you  have  seen  and  heard,  giving 
your  superiors  the  benefit  of  your  presence  here  at  the  convention 
and  what  knowledge  you  have  obtained  by  being  in  attendance. 
I  thank  you.  (Applause.) 

The  Chairman :  Mr.  T.  C.  Best,  who  needs  no  introduction, 
will  respond. 

RESPONSE  OF  MR.  THOMAS  C.  BEST. 
Mr.  President,  Ladies  and  Gentlemen: 

It  has  been  my  experience  through  life  that  the  little  fellow 
has  always  been  chosen  to  do  the  hard  work.  (Laughter.)  I 
realize  that  it  requires  more  time  than  can  be  given  to  make  an 
address  on  mechanical  work — that  subject  we  know  so  little 
about ;  hence  I  will  leave  this  for  others  to  do  at  a  later  hour 
when  time  will  permit. 

I  feel  a  great  deal  this  morning  like  the  old  Irishman  that  had 
been  out  of  employment  for  a  long  time,  who  was  sitting  in  the 
kitchen  smoking  his  clay  pipe  when  a  loud  rap  came  at  the  door. 
He  did  not  know  whether  to  answer  the  call  or  not,  and  after  a 
moment's  hesitation,  said:  "By  Garrows,  if  I  go  to  the  door  it's 
the  landlord  after  the  rent,  and  if  I  don't  go  it's  a  job."  (Laugh- 
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ter.)  I  am  a  good  deal  in  the  same  fix,  I  don't  know  whether  to 
back  out  or  go  ahead. 

I  attended  a  meeting  a  short  time  ago  in  Chicago  where  one 
of  the  attendants  stated  that  it  was  thought  ithat  his  litttle  boy  had 
appendicitis,  and  at  home  the  parents  were  discussing  what 
they  thought  was  the  best  thing  to  do  with  him.    His  father  said, 


HARRY     D.  VOUGHT 
Secretary 


"Cut  it  out but  the  mother,  who  looked  at  it  from  a  more  serious 
view  point,  said,  "Oh,  forget  it." 

We  have  heard  a  great  deal  of  talk  from  time  to  time  con- 
cerning boilers,  particularly  locomotive  boilers.  I  wish  from  an 
Association  standpoint  that  there  were  more  stationary  men  with 
us  today,  but  there  is  a  reason  for  their  absence,  as  they  must 
necessarily  pay  their  railroad  fare  and  other  expenses,  while 
many  of  the  railroad  men  do  not.  This  reminds  me  of  an  incident 
which  occured  in  a  small  town  I  visited  last  summer  in  Iowa. 
While  walking  around  the  show  ground  with  a  number  of  friends, 
we  observed  at  the  door  of  the  side  show  a  big  fellow  dressed  in 
a  very  fine  costume,  yelling  at  the  top  of  his  voice,  "Come  in  and 
see  the  moose,  it's  only  ten  cents."  A  farmer  and  his  wife  stepped 
up  close  to  him,  when  he  said  again,  "Come  in,  it's  only  ten 
cents."    The  farmer  shook  his  head  negatively.    "Why,  come  in, 
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it's  only  ten  cents."  The  farmer  said,  "I  can't  afford  it,  \  have 
my  wife  with  me."  "Oh,  well,  that's  only  twenty  cents,  come  on 
in  and  see  the  moose."  "But,"  said  the  farmer,  "  \  have  my 
family  with  me."  By  this  (time  quite  a  crowd  had  gathered 
around  the  farmer  and  -his  wife.  The  man  with  the  fancy 
garment  then  said,  "You  don't  mean  to  tell  me  that  all  these  are 
your  children."  "T  do,"  said  he.  "For  goodness  sakes,  how 
many  have  you?"  "Nineteen."  "Then,"  said  he,  "stay  right  here 
and  I  will  bring  the  moose  out  to  see  you."  (Laughter.) 

I  am  sorry  that  we  cannot  take  the  convention  to  more  of 
the  contract  men,  as  the  presence  of  both  railroad  and  contract 
boiler  makers  is  very  essential  for  the  success  of  an  Association 
such  as  ours,  covering,  as  it  does,  such  a  large  range  of  work,  and 
we  cannot  help  but  regret  that  it  is  the  expense  and  this  alone 
which  prevents  these  much  interested  men  from  attending  in 
larger  numbers. 

I  will  take  up  but  just  a  few  minutes  more  of  your  time, 
because  we  have  too  little  time  allotted  for  what  we  hope  to 
accomplish  at  this  convention.  I  want  to  thank  Mr.  May  and  the 
other  speakers  for  the  splendid  services  they  have  rendered  us 
this  morning,  and  I  might  add  further  that  this  is  the  first  time 
in  April  that  I  ever  saw  May.  (Laughter.)  Now,  ladies  and 
gentlemen,  T  hope  you  will  enjoy  yourselves  at  this  convention. 
Personally  I  am  pleased  to  see  so  many  ladies  present  this  morn- 
ing and  certainly  hope  that  your  visit  here  will  be  one  continuous 
round'of  pleasure.  I  thank  you  all  for  your  appreciated  attention, 
and  the  officers  for  the  honor  they  have  bestowed  upon  me,  by 
this  opportunity  to  assist  in  welcoming  you  to  the  beautiful  city 
of  Louisville.  (Applause.) 

The  President :  I  believe  Mr.  Brown  needs  no  introduction. 
(Applause.) 

ADDRESS  OF  VICE-PRESIDENT  ARTHUR  E.  BROWN. 

Mr.  President,  Gentlemen  of  the  Convention  and  Ladies: 

I  don't  know  that  it  would  be  necessarv  for  me  to  try  to 
illustrate  to  you  just  how  T  feel  this  morning.  Overwhelmed 
with  joy,  if  you  please.  As  this  convention  season  dawned  here 
yesterday  morning.  I  was  laboring  strongly  under  the  impression 
that  the  sun  would  shine  bright  in  my  old  Kentucky  home.  I 
still  have  that  confidence  that  this  cloud  will  blow  away  and  the 
sun  will  cast  its  ravs  upon  each  and  every  one  of  you.  (Ap- 
plause.) This  privilege,  my  friends,  while  T  am  not  booked  for 
any  remarks.  T  have  askerl  for.  How  could  T  resist  the  tempta- 
tion of  imposing  upon  the  Committee  of  Arrangements  of  this 
convention  in  order  to  profoundlv  thank  yon  from  the  bottom 
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of  my  heart  for  the  honor  that  you  have  shown  me  in  selecting 
this  city  for  your  convention.  If  I  did  not  acknowledge  it, 
friends,  I  would  think  you  would  never  forgive  me.  I  hope 
your  sojourn  in  Louisville  will  be  all  that  could  be  expected. 
I  am  perfectly  satisfied  to  double  the  dose,  and  as  the  slogan 
of  Kentucky  runs,  "We're  off."  If  you  don't  believe  it,  spend 
the  following  week  with  us  at  Churchill  Downs  where  the  races 
begin,  and  I  know  you  will  enjoy  it. 


FRANK  GRAY 
Treasurer 


I  want  to  ask  a  favor  of  this  assembly,  the  gentlemen  in 
particular,  who  present  themselves  at  the  South  Louisville  shops, 
and  hope  it  will  be  observed  from  first  to  last.  It  is  this :  "Don't 
have  your  cigars  lighted  as  you  come  in."  It  is  sometimes  hard 
for  us  to  call  the  attention  of  our  visitors  to  that  rule,  but  we  are 
here  to  exercise  our  duty.  I  hope  you  will  all  enjoy  the  hospi- 
tality extended  by  our  railroad's  superintendent  of  machinery, 
Mr.  Curtiss,  and  also  Mr.  May.  I  know  we  have  things  there 
that  will  be  of  interest  to  you.  Possibly  you  will  have  something 
to  offer  us.  We  stand  ready  for  criticism.  We  are  ready  to 
accept  and  thankfully  receive.    Your  badges  will  be  a  signal  of 


BOILKk  MAKERS'  ASSOCIATION. 


21 


recognition.  Will  you  all  please  be  the  possessor  of  one?  I 
hope  you  will  all  join  me,  the  ladies  if  they  please,  and  go  through 
our  shops  at  South  Louisville.  Friends,  again  I  do  thank  you, 
and  also  on  behalf  of  those  who  have  participated  to  make  this 
opening  successful.  In  conclusion  permit  me  to  add  that  I  hope 
the  weather  will  be  favorable.  I  thank  you  for  your  attention. 
(Applause.) 

The  President:  As  a  Congressman  stated  after  the  subject 
had  been  exhausted,  "There  is  nothing  left  for  me  to  say,  but 
'Amen.'  "  I  say  "Amen"  to  all  that  has  been  said.  We  have 
certainly  received  a  hearty  welcome  by  the  people  of  Louisville. 
The  gates  of  this  great  city  have  been  thrown  open  to  us  by  its 
Mayor,  and  it  is  a  great  honor  to  be  invited  to  enjoy  the  hospi- 
tality of  a  people  who  are  known  throughout  the  land  from  coast 
to  coast  for  their  kindness.  That  this  hospitality  still  remains 
among  the  Kentuckians  has  certainly  been  proven  to  you  this 
morning.  It  is  evident  to  us  all  that  these  people  are  whole- 
hearted and  whole-souled.  (Applause.)  Mr.  Curtiss,  Mr.  May 
and  especially  Mr.  Brown,  I  sincerely  thank  you  on  behalf  of 
our  association  for  the  great  interest  that  you  have  taken  in  our 
work.  We  are  indebted  to  you  ;  our  success  largely  depends  on 
the  welcome  extended  to  us.  It  is  always  a  great  encouragement 
to  ns  to  have  gentlemen  of  experience  address  us  at  our  meetings. 
I  want  to  extend  to  you  an  invitation  to  be  free  to  come  into 
our  sessions  at  any  time  during  the  week.  We  will  be  very 
much  pleased  to  have  you  attend  as  many  of  them  as  you  please. 

Ladies,  it  is  always  an  encouragement  to  us  to  see  you 
present  in  such  large  numbers.  It  spurs  us  on  to  higher  deeds, 
it  encourages  us  in  all  our  undertakings.  I  hope  you  will  enjoy 
your  sojourn  in  the  city  of  Louisville,  that  each  and  every  one 
will  have  a  pleasant  time  and  carry  away  fond  memories  of  your 
visit  here.    I  thank  you  for  your  attention.  (Applause.) 

The  President :  I  have  been  requested  to  announce  by  the 
Entertainment  Committee  that  the  ladies  will  assemble  in  the 
Red  Parlor  at  3  p.  m.  to  participate  in  a  euchre  party.  Several 
prizes  will  be  awarded  and  refreshments  and  music  will  be  fur- 
nished. 

Gentlemen,  we  are  requested  to  assemble  promptly  at  1 
o'clock  in  the  lobby,  as  cars  will  be  waiting  to  take  us  out  to  the 
L.  &  X.  shops.  I  am  also  requested  to  announce  that  there  will 
be  a  reception  for  all  of  us  in  this  room  tonight  at  8  o'clock. 

We  will  now  proceed  with  the  regular  order  of  business.  A? 
the  different  subjects  come  up  in  their  regular  routine  way  be- 
fore the  convention,  I  want  each  and  every  one  of  you  to  take  an 
interest  in  them.    We  have  gathered  here  for  the  purpose  of 
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making-  this  meeting-  a  successful  one,  to  pass  upon  recommenda- 
tions, upon  standards  and  to  exchange  ideas  with  each  other.  So 
as  these  come  up,  do  not  he  backward  about  expressing  your 
opinions.  We  don't  want  a  silver  tongued  speech,  we  want  your 
ideas.  That  is  what  we  are  here  for.  J  Mease  be  as  hricf  as  pos- 
sible in  your  remarks. 

We  have  been  severely  criticized,  and  perhaps  the  criticism 
was  due  us  last  year,  for  getting  our  proceedings  out  so  late,  hut 
it  was  unavoidaole.  We  were  greatly  hampered  by  the  condition 
of  our  treasury.  A  darge  number  of  members  were  delinquent 
with  their  dues  last  year,  and  this  of  corrrse  was  a  great  hind- 
rance. There  were  obstacles  that  seemed  insurmountable  at 
times,  but  thanks  to  the  untiring  energy  of  Mr.  Goodwin,  Chair- 
man of  the  Executive  Board,  and  Mr.  Vought,  the  Secretary,  it 
was  finally  possible  to  produce  the  proceedings.  They  worked 
night  and  day  and  finally  we  were  assured  of  sufficient  funds  to 
pay  for  the  printing.  You  understand  that  the  business  world 
was  in  no  mood  to  advertise  last  yeavr,  and  to  approach  them  on 
that  subject  meant  a  cold  refusal.  It  was  a  pretty  hard  matter 
to  get  enough  advertisements  to  do  this  work.  All  who  are  here 
are  kindly  urged  to  pay  their  dues  for  the  coming  year. 

The  first  thing  in  order  will  be  the  report  from  the  Secre- 
tary. 

Mr.  Goodwin :  I  was  not  awajre  that  we  were  to  have  any 
program  today  except  the  exercises  just  held.  As  we  are  going 
to  the  Louisvilfle  &  Nashville  shops  this  afternoon  and  have  only 
a  little  time  for  luncheon.,  I  think  it  would  be  well  to  pass  our 
reports  until  tomorrow  morning. 

Mr.  Wehling:  I  move  we  adjourn. 

Mr.  Laughridge:  I  second  the  motion. 

The  question  was  put  and  the  motion  carried  unanimously. 
Adjourned  until  Wednesday  morning,  April  281th,  1909,  at 
9 130  o'clock. 

SECOND  DAY'S  SESSION. 

The  convention  was  called  to  order  by  the  President  at  9  130 
a.  m. 

The  President:  The  first  order  of  business  this  morning 
will  be  the  report  f\rom  our  Secretary,  Mr.  Harry  D.  Vought. 

The  Secretary :  Mr.  President  and  gentlemen  of  the  con- 
vention :  The  Secretary's  formal  report,  with  the  exception  of 
the  financial  statement,  you  have  all  received,  I  presume,  because 
it  was  sent  out  in  printed  form.    It  requires  one  change.  Ten 
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new  members  were  elected  during  the  year  instead  of  seven. 
Since  the  convention  opened  we  have  received  20  or  25  addi- 
tional applications.  (Applause.) 

The  total  receipts  of  the  Secretary's  office  were  $538.05. 
The  total  disbursements  over  $591.72,  leaving  a  balance  of  $53.67 
in  favor  of  the  Secretary. 

In  this  connection,  Mr.  President,  I  beg  to  advise  the  mem- 
bers of  the  association,  that  at  the  time  of  the  opening  of  the  con- 
vention, more  than  200  members  were  in  arrears  for  dues  for  the 
past  year,  which  were  due  and  payable  at  the  opening  of  the  con- 
vention last  year.  Bills  were  sent  to  the  members  but  they  did 
not  respond.  Some  of  them  who  are  at  this  convention  have  paid 
their  dues  for  the  past  year  and  for  this  year.  This  slightly  re- 
duces the  number,  but  we  have  practically  200  members  in  ar- 
rears. This  explanation  is  made  for  the  benefit  of  the  members 
of  the  Association  who  wonder  why  we  do  not  have  more  money 
in  the  treasury.  The  fault  is  directly  with  the  rnem'bers  of  the 
Association.  If  all  will  pay  up,  we  will  be  in  very  good  financial 
shape.  It  is  only  fair  to  say,  Mr.  President,  in  connection  with 
the  statement  you  made  yesterday  about  the  very  great  embarass- 
ment  and  difficulty  we  had  in  getting  out  the  proceedings  of  the 
last  annual  convention,  that  the  President,  the  Chairman  of  the 
Executive  Board  and  myself  were  reluctant  to  incur  the  expense 
of  printing  those  proceedings  until  we  knew  definitely  that  we 
could  pay  fOr  it.  I  am  very  glad  to  say  that  finally  by  great  ex- 
ertion we  accumulated  the  necessary  funds  so  that  the  Associa- 
tion incurred  no  expense  whatever.  Another  cause  of  delay  was 
that  some  of  our  members  were  very  slow  in  retujrning  the 
transcript  of  the  stenographer's  notes  of  their  remarks  during 
the  convention.  It  is  my  understanding  that  in  the  days  of  the 
old  Associations,  the  members  had  very  little  opportunity  to  re- 
vise their  statements  before  the  convention  and  put  them  in  the 
shape  they  would  like  to  have  ithern,  so  that  sending  their  manu- 
scripts last  year  was  an  innovation.  Several  did  not  return  them 
for  over  two  months,  and  in  one  or  two  instances  these  were 
held  fdr  three  months.  Now  please  bear  in  mind  that  the  more 
prompt  you  are  in  returning  the  transcripts,  the  sooner  the  record 
will  be  made  up.  It  then  has  to  go  to  the  Chairman  of  the  Execu- 
tive Board  for  his  examination  and  revision  before  the  Secretary 
can  place  them  in  the  hands  of  the  printers.  If  you  will  keep 
these  matters  in  mind  you  may  feel  assured  that  your  work  willl 
be  handled  expeditiously.  (Applause.) 
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ANNUAL  REPORT  OF  THE  SECRETARY. 

To  the  Officers  and  Members  of  the  International  Master  Boiler 
Makers'  Association : 

The  explanation  for  whatever  measure  of  brevity  may  be 
noticeable  in  the  second  annual  report  of  your  Secretary  is  found 
in  the  fact  that  the  -past  year  has  been  so  remarkably  uneventful 
in  the  affairs  of  the  organization  that  the  recital  of  whatever  has 
been  done,  or  that  has  required  attention,  does  not  warrant  ex- 
tendered  trespass  upon  "time  allotted  to  the  convention  and  which 
can  be  used  to  better  purpose. 

As  you  have  already  learned  from  the  published  proceedings 
of  the  Detroit  convention,  the  Executive  Board  organized 
immediately  after  the  close  of  the  final  session,  set  the  necssary 
machinery  in  motion  for  the  production  of  conditions  intended 
to  make  this  meeting  more  memorable  than  its  predecessors, 
increase  the  value  of  work  performed  and  effect  results  designed 
to  establish  this  Association  upon  a  policy  of  such  enlarged 
breadth  as  to  leave  no  question  as  to  its  perpetuity  and  usefulness. 

In  consideration  of  the  length  of  time  intervening  since  we 
were  last  privileged  to  greet  one  another  in  convention  and  engage 
in  an  interchange  of  thought  and  conclusion,  the  officers  and 
the  members  of  the  Executive  Board,  in  the  discharge  of  their 
important  obligations,  have  had  to  contend  with  embarrassments 
and  disadvantages  beyond  the  ken  of  the  general  membership. 
The  period  has  been  one  of  trying  moment  in  many  ways  of  which 
practically  little  could  be  known  by  the  members,  and  which  in 
some  respects  has  .possibly  taxed  their  patience.  It  was  a  time  of 
extreme  business  depression,  from  which  we  are  only  now  but 
very  gradually  emerging.  With  limited  sources  of  revenue 
available,  it  was  for  a  considerable  time  a  serious  and  perplexing 
problem  as  to  whether  it  would  be  possible  to  meet  expectation 
with  a  publication  of  the  proceedings  of  the  Detroit  convention 
in  the  manner  desired  and  contemplated.  In  its  final  accom- 
plishment there  is  cause  for  congratulation.  All  should  feel  a 
sense  of  satisfaction  in  the  fact  that  it  was  possible  to  give  to  the 
business  and  mechanical  world  a  volume  evidencing  how  faithfully 
you  labored  to  produce  something  of  real  value  along  the  lines 
that  were  so  earnestly  advocated  by  those  who  knew  and 
thoroughly  appreciated  the  need  of  convincing  proof  that  this 
Association  is  properly  performing  its  mission.  Even  when 
facing  aspects  fraught  with  discouragement,  those  charged  with 
the  responsibility  of  carrying  forward  the  work  entrusted 
to    them    never    wavered,    and    that    they    were    able  to 
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sweep  aside  every  obstacle  and  achieve  success  testifies 
to  their  zeal,  devotion  and  courageously  unremitting 
effort.  It  serves  to  emphasize  the  further  fact  that  there  has 
been  singleness  of  purpose  of  the  highest  order,  and  a  unity  of 
action  which  means  much  for  the  future  of  the  Association  in 
the  example  afforded  for  the  emulation  of  those  who  must 
hereafter  pull  the  laboring  oar. 

Unfortunately,  we  cannot  boast  with  pride  of  increasing 
numbers.  Possibly  this  may  be  attributed  to  members  not  awaken- 
ing to  their  individual  responsibility  and  opportunity.  If  there  is 
to  be  that  accession  of  membership  so  essential  to  future  growth 
and  progress,  it  can  be  effected  only  by  every  member  of  the 
Association  realizing  that  he  has  a  personal  obligation  resting 
upon  him,  and  that  only  in  properly  meeting  it  can  the  object  in 
view  be  attained.  Since  we  met  resignation  has  removed  one, 
so  that  the  record  is  not  much  greater  than  it  was  12  months  ago. 
If  from  the  total  number  of  372  now  upon  the  books  we  deduct 
27  that  are  liable  to  suspension^  the  result  will  be  a  distinct  and 
significant  loss  upon  which  all  will  need  to  ponder.  The  lesson 
is  obvious,  and  only  by  heeding  what  it  teaches  and  getting  to 
work  with  a  strong  determination  for  improvement,  will  it  be 
possible  to  reach  the  goal  you  set  up  when  the  consolidation  was 
effected  at  Cleveland.  Eleven  members  have  paid  dues  for  1910, 
and  118  are  delinquent  for  the  past  year. 

The  Secretary  wishes  to  repeat  with  added  emphasis  what 
was  said  in  his  last  annual  report  with  regard  to  members  giving 
prompt  notice  of  changes  in  business  connection,  location  and 
address.  It  will  greatly  facilitate  the  work  which  has  to  be  done 
during  the  year  and  prevent  disappointment  and  vexation  because 
Association  literature  when  properly  mailed  is  not  received. 

The  method  of  registry  adopted  last  year  has  been  continued 
for  this  occasion.  It  has  been  forcibly  brought  to  the  attention 
of  those  who  are  here,  in  the  official  programme,  and  those  who 
fail  to  heed  its  advantage  will  have  no  one  to  blame  but  them- 
selves if  they  fail  to  reap  the  benefit  it  is  designed  to  confer. 

With  renewed  assurances  of  appreciation  for  continued 
courtesy  and  indulgence,  and  best  wishes  for  still  brighter  days 
in  the  history  of  the  Association, 

Respectfully  submitted, 

HARRY  D.  VOUGHT, 

Secretary. 
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FINANCIAL  STATEMENT. 

RECEIPTS. 

Balance  from  1907-8   $67.05 

Dues   $362.00 

Initiation  fees   84.00 

The  "Boiler  Maker"  magazine   25.00  $471.00 


Total   $538.05 

DISBURSEMENTS. 

Remitted  to  Treasurer  June  23rd,  1908,  with 

expense  statement  of  $89.89  included.  .  $331.10 
Paid  a  percentage  of  75  cents  per  member  of 

177,  $2  payments  $13575 

Paid  E.  C.  Bruen  for  printing  committee  reports 

1908  convention   66.61 

Paid  postage  on  convention  Proceedings  mailed 

to  members   23.00 

Paid  M.  E.  Dorrler,  typewriting  6  copies  report 
of  Committee  on  "Rules  and  Formulas" 

by  order  of  the  Executive  Board   15.00 

Paid  postage  on  committee  reports   and  pro- 
gramme to  members   7.02 

Paid  miscellaneous  postage   7.48 

Paid  postage  and  express  charges  to  Mr.  Fahey.  1.10 

Paid  filing  folders   3.20 

Paid  postage    .22 

Paid  audit  book   .40 

Paid  express  charges  on  cut  of  Chambersburg 

Engineering  Company   .25 

Paid  express  package  to  Mr.  Goodwin  (Pro- 
ceedings)   .35 

Paid  stationery  to  Air.  Conrath  (Postage)   .25 

Paid  express  from  Mr.  Goodwin  (Proceedings)  .35 
Paid  Proceedings  to  Mr.    Goodwin  (Adams 

Express)    .50 

Paid  express  package  to  Mr.  Goodwin   .55 

Paid  express  on  proceedings  from  Richmond.  .  .  .70 

Paid  wire  from  Mr.  Goodwin   .40 

Paid  express  from  Mr.  Goodwin   .25 

Wire  Mr.  Best  April  13th  50 

Wire  Mr.  Best  April  15th  50 

Bank  Exchange   .^o 

Wire  from  Air.  Clarence  E.  Walker,  Louisville.  .50  $265.38 


Total  $596.48 
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RECAPITULATION. 

Total  receipts  $538.05 

Disbursements    596.48 

Balance  due  the  Secretary   5843 

Respectfully  submitted, 

HARRY  D.  VOUGHT, 

Secretary. 

The  President:  Gentlemen,  you  have  heard  the  report  of  our 
Secretary.  I  believe  that  next  in  order  is  the  report  of  the 
Treasurer.    Mr.  Gray,  will  you  kindly  make  your  report. 

Treasurer  Gray:  My  report  dates  from  our  last  convention 
to  the  24th  of  this  month,  and  does  not  include  any  money  or 
any  of  the  business  that  has  been  transacted  since  the  convention 
assembled.  I  have  it  in  detail,  but  will  give  simply  a  summary. 
We  had  in  the  treasury  at  the  close  of  the  past  year  and  before 
the  Detroit  convention,  $102.76.  On  June  23,  1908,  I  received 
$241.21  from  our  Secretary,  and  bills  that  he  had  already  paid 
out  of  money  in  his  possession,  amounting  to  $89.89,  making 
the  total  receipts  $331.10,  and  the  total  amount  in  the  treasury 
$433.86.  During  the  same  period  expenses  of  $263.98  have  been 
paid,  leaving  a  balance  in  the  treasury  April  24,  1909,  of  $169.88, 
in  addition  to  what  the  Secretary  has  now. 

ANNUAL  REPORT  OF  THE  TREASURER. 

April  27th,  1909. 

To  the  Off  icers  and  Members  of  the  International  Boiler  Makers' 
Association: 

The  undersigned  begs  leave  to  report  the  following  as  the 
total  receipts  and  expenditures  for  1908-09,  with  an  accompanying 
schedule  showing  these  in  detail  and  the  bills  paid : 


RECEIPTS. 

Balance  on  hand  May  23,  1908   $102.76 

Cash  from  the  Secretary  $241.21 

Bills  paid  and  percentage  of  Membership  fees 

retained  by  Secretary   89.89  331.10 


Total   $433.86 

EXPENDITURES. 

Sunday  approved  bills,  miscellaneous  expenses.  .$263.98 
Balance  in  treasury   169.88  $433.86 


Respectfully  submitted, 

F.  GRAY, 

Treasurer. 

The  Secretary:  So  far  during  the  convention  we  have  re- 
ceived about  $250. 
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Mr.  Laughridge:  I  move  the  report  of  the  Secretary  and 
Treasurer  be  received  and  referred  to  the  .Auditing  Committee 
when  appointed. 

Mr.  Brown:  I  second  the  motion. 

The  question  was  put  and  the  motion  carried. 

APPOINTMENT  OF  SPECIAL  COMMITTEES. 
The     I 'resident     announced     the     following  commitP 
Audit : — W.  H.  Laugh  bridge,  Chairman ;  C.  G.  Wehling  and  John 
Troy. 

Resolutions  : — J.  H.  Smythe,  Chairman ;  John  McKeown,  Sr., 
and  P.  F.  Flavin. 

Next  place  of  meeting: — C.  E.  Elkins,  Chairman,  J.  J.  Mans- 
field, Thomas  W.  Lowe  and  W.  G.  Stallings. 

Constitution  and  By-laws : — W.  EL  Laughridge,  Charles 
]\  Patrick  and  A.  N.  Lucas. 

Subjects  for  next  convention: — C.  L.  Hempel,  Chairman; 
Thomas  Lewis,  C.  L.  Wilson,  Thomas  J.  Reddy,  George  Wag- 
staff,  Joseph  McAllister  and  A.  L.  Bowman. 

The  President :  These  committees  will  get  together  during 
the  convention  and  make  their  reports  as  early  as  possible.  Next 
on  the  program  is  miscellaneous  business. 

The  Secretary :  LTnder  the  head  of  Miscellaneous  Business 
we  have  the  following  applications  for  membership : 

J<  hn  T.  Bond,  General  Boiler  Inspector,  X.  Y.  X.  IT.  &  IT.  R.  R.  New  Haven.  Conn. 
William  B.  Boom,  M.  B.  M.,  The  Bay  City  Boiler  Co.,  Bay  City,  West  Side  R.  F.  D.. 
No.  4,  Midi. 

Charles  W.  Buffing.on,  IB.  M.  F.,  (B.  &  O.  R.  R.,  Holloway,  O. 

M.   F.  Courtney.  G.  B.  I.,  Great  Northern  Railway.  St.   Paul,  Minn. 

J   A.  Ooxedge,  I?.  P.,  M.  P.  R.  R.,  Hoisington.  Kan. 

W.  A.  Ousick,  F.  B.  IM.  Hicks  Leo.  &  Car  Works.  Chicago  Heights,  111. 
James  P.    Dalton,   1002  E.  Market  Street,  Louisville,  Ky. 
A.  M.  Dust  in,  F.  B.  IM. ,  M.  P.  R.  R.,  Sedalia,  Mo. 

John  T.  Pinueane,  F.  IB.  Dept.,  S.  P.  R.  iR.,  2110  iPlrovidence  Street,  Houston.  Tox. 

Frank  A.  Griffin,  B.  M.  F.,  S.  O.  R.  R.,  Spencer,  X.  C. 

James  'G.  Gunn,  F.  B.  M.,  I.  C.  R.  R..  1527  Dnmesni]  St..  Louisville.  Ky. 

J    X.   Heltzel,  A.  F.  B.,  Erie  Railroad,  275  Arch  St.,  iMeadville.  Pa. 

J.  C.   Keefe,  F.  B.  M.,  T.  &  O.,  C.  R.   R.,   Bueyrus,  O. 

John  T.   KeMy,  F.  B.  M.,  International  of  Mexico,   I.   M.   Hotel,   Escacion,  Monelova, 
Ooafh.,  Mexico. 

M.  Manley,   P.   It.   M.    L.  &  X.  R.   R..  Boyles  Shops.  Birmingham.  Ala. 
M.  H.  Ne-wglrg,  B.  M.  F.,  C.  &  X.  W.  R.  R.,  Belle  Plaine.  Ia. 
Henry  S.  Xixon,  Salesman,  Chamborsburg  Engineering  Co..   Chambering,  Pa. 
IP,.  H.  Xudyke.  Foreman,  illenry  Vogt  Machine  Co..  1413  Sixtlh  Street,  Louisville,  Ky. 
Carl  .1.  Peterson.  Foreman  &  Inspector  (Nights)  C.  B.  &  Q.  R.   R.,  3043  Race  Street, 
Denver,  Colo. 

C.  T.  Petzingcr.  Foreman,  Boiler  Dept..  Oentral  of  Georgia  Railroad,  73S  Second  Street, 
Macon,  Ga. 

fhorge  M.  Llearick,  F.  B.  M..  B.  &  S.  R.  R..  Galeton,  Pa. 

James  Ryan.  F.  B.  M.,  L.  &  X.   R.   R..  211   Howell  Stivet.   Covington.  Ky. 

A    W.  Schaeffer,  B.  M.  F..  St.  L.  M.  &  S.  R.  R..  Van  Buren.  Ark. 

Fred  iM.  Smith.  F.  B.  M..  Soutliern  Railroad,  1009  S.   Race  St..   Prinston,  Iud. 

John  (B.  Tate,  F.  B.  M..  P.  R.  R.,  200  Logan  Ave..  Altoona.  Pa. 

E.  H.  Tredinnick,  F.  B.   M..  Erie  Railroad,  36  Glass  St..  Port  Jervis.   X.  Y. 

Alexander  Tullcy.  A.   P.  B.  M.,  Erie  Railroad.  1C27  Water  St..   Meadville.  Pa. 

Stephen  E.  Wcstover.  il.  B.  M.  P.,  C  &  W.  R.  R..  Box  206  Pueblo.  Colo. 

}■■    N.  Witting,  F.  B.  M. .  D.  S.  S.  &  A.  R.  R.,  020  l^e  St..  Marquette.  Mich. 

L.  ('.  Woodington,  F.  B.  M..  Southern  Railroad.  Ill  E.  Third  Avenue,  Knoxville,  Tenn. 

C.  F.  Young,  B.  L,  L.  S.  &  M.  S.  R.  R.,  Elkhart.  Ind. 
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The  Secretary:  There  are  two  more  applications,  Mr. 
Charles  E.  Fiesel,  Gang  Foreman,  of  the  Louisville  &  Nashville, 
Louisville,  Kentucky,  and  Mr.  George  W.  Dor  an  of  the  Lake 
Share,  Cleveland,  Ohio.    There  are  no  further  applications. 

These  applications  have  been  approved  by  the  Executive 
Board  and  are  now  before  the  convention  for  final  vote. 

Mr.  Brown:  Mr.  President,  I  move  that  these  applicants 
be  received,  in  accordance  with  our  Constitution  By-laws,  as 
members  of  the  International  Master  Boiler  Makers'  Associa- 
tion. 

Mr.  Flavin  :  I  second  the  motion. 

The  Secretary :  Applications  have  also  been  "received  from 
S.  L.  Brakebill  of  the  Louisville  &  Nashville,  Etowah,  Tenn., 
and  J.  P.  Tate  of  the  Pennsylvania,  Altoona,  which  will  make 
the  list  complete  up  to  the  present  time. 

The  President :  The  motion  is  that  all  applications  for  mem- 
bership as  you  have  heard  them  reach  be  accepted  as  members 
in  the  International  Master  Boiler  Makers'  Association.  The 
number  is  29. 

A  vote  was  taken  and  the  motion  carried  unanimously. 

The  Secretary:  We  have  a  large  number  of  invitations 
from  various  localities ;  Atlantic  City,  Omaha,  Niagara  Falls, 
Buffalo,  San  Francisco,  Cincinnati,  and  Denver,  indorsed  by 
governors,  commercial  bodies  and  others,  for  the  next  Conven- 
tion. The  Secretary  suggests  that  these  be  referred  to  Com- 
mittee on  Next  Place  of  Meeting  without  taking  up  the  time  of 
the  convention  by  reading  them. 

The  President:  This  committee  will  kindly  call  for  these 
papers. 

REPORT  OF  THE  COMMITTEE  ON  RULES  AND  FOR- 
MULAE. 

The  President :  Charles  P.  Patrick,  Chairman  of  the  Com- 
mittee on  Rules  and  Formulae,  is  your  report  ready,  and  are 
the  other  members  of  your  committee  present? 

Mr.  Patrick:  Only  one  of  them. 

The  President:  Have  you  any  suggestion  to  make  relative 
to  your  report  ? 

Mr.  Patrick:  I  suggest  a  committee  of  five  men  who  are 
familiar  with  the  technical  construcion  of  boilers,  etc.,  be  ap- 
pointed to  go  over  the  matter  contained  in  our  report  and  rec- 
oomend  such  as  may  be  useful  to  the  members  of  the  Associa- 
tion. The  report  was  so  large  that  we  could  not  publish  it  and 
get  I*  into  the  members'  hands  within  30  days  before  the  conven- 
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tion  as  we  contemplated.  I  would  suggest  that  this  committee  go 
over  these  rules  and  recommendations  pertaining  to  good  practice 
and  cut  out  and  add  to  as  they  may  see  fit  and  make  their  recom- 
mendations to  this  body,  and  that  this  body  be  governed  chiefly 
by  what  the  committee  instructs  them  to  do.  I  think  there  are 
only  two  subjects  thait  will  require  discussion — the-  staying  of 
flat  surfaces  with  screw  stay-bolts  and  the  shearing  strength  of 
rivets.    This  is  about  all  that  will  call  for  argument. 

The  I 'resident  :This  committee  has  spent  a  good  many  hours 
on  this  report.  They  have  sacrificed  both  labor  and  money  for 
the  benefit  of  this  Association.  This  committee  has  in  fact  put 
in  pretty  near  every  Sunday  in  the  past  six  or  eight  months, 
and  has  produced  a  piece  of  work  that  is  a  credit  to  any  organi- 
zation. Let  us  not  look  at  this  report  as  an  insignificant  thing. 
I  have  perused  it  whenever  I  had  time,  just  here  and  there,  and 
1  want  to  tell  you,  gentlemen,  it  is  an  able  piece  of  work  and  a 
credit  to  the  committee  and  the  Association.  Some  of  it  will  be 
challenged  and  perhaps  I  would  challenge ;  but  the  Benefit  Com- 
mittee have  always  stayed  on  the  safe  side.  The  test  of  the 
shearing  strength  of  rivets  does  not  correspond  with  past  tests 
made  by  this  Association.  For  three  or  four  successive  years  we 
had  committees  make  such  tests  and  produce  the  pieces  of  rivets 
at  the  Convention.  Not  one  of  them  was  as  low  as  the  figures 
in  this  report,  and  with  all  due  respect  to  the  Committee, 
that  feature  of  the  report,  perhaps,  should  be  changed.  But  our 
time  is  limited  and  we  have  an  enormous  amount  of  business 
to  be  done.  We  are  here  for  a  purpose  and  to  perform  a  duty 
which  we  owe  to  ourselves,  our  employers,  and,  in  fact,  the  public 
at  large.  Therefore,  in  my  judgment  a  committee  of  five  or 
M.\  conservative  members  should  check  up  the  report  and  make 
recommendations.  If  the  members  see  fit  to  adopt  it  as  it  is,  well 
and  good.  Let  us  put  it  into  book  form  if  possible.  If  you  after- 
wards find  something  in  it  that  is  not  absolutely  correct,  we  can 
change  it  next  year. 

Mr.  Flavin:  I  move  that  the  Committee  be  increased  ac- 
cording to  your  judgment  and  that  the  little  books  be  published 
and  distributed  along  the  line  of  your  talk. 

Air.  Lucas:  I  second  the  motion  that  these  recommendations 
be  adopted  and  the  formulae  be  published  in  book  form, 
mendations  are  absolutely  the  property  of  this  Association.  If 

The  President:  There  is  just  this  about  it.  The  recom- 
om>iders  wish  to  get  these  rules  and  formulae,  they  ought  to  pay 
for  them.  Perhaps  it  might  be  a  good  idea  to  assess  the  mem- 
bers 50  or  75  cents  for  a  copy.  That  is  for  you,-  gentlemen,  to 
decide  and  not  me.    Are  there  any  further  remarks? 
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Mr.  Brown:  Mr.  President,  do  I  understand  then  that  there 
has  been  a  committee  pending  drawing  up  these  rules  and  for- 
mulae and  now  have  them  in  manuscript  ?  Do  I  also  understand 
that  the  report  of  this  Committee  is  to  be  accepted  or  rejected? 
Are  we  to  accept  this  copy  as  it  is  without  knowing  what  it  is? 

The  President :  The  motion  is  to  appoint  a  committee  of  five 
conservative  members  to  check  up  this  report. 

Mr.  Brown :  Now  1  understand. 

The    President:  And  if   the  Committee   then  sees   fit  to 
recommend  them  for  adoption,  they  will  do  so  later  on. 
Mr.  Brown :  That  is  all  right. 

The  President :  The  motion  before  the  house  is  that  a  com- 
mittee of  five  be  appointed,  incluling  the  Chairman -of  the  Com- 
mittee on  Rules  and  Formulae  and  the  other  member  that  is 
present,  to  check  up  the  rules  and  formulae,  and  at  the  close  of 
the  Convention  to  make  their  recommendations  as  to  adoption, 
rejection  or  to  carry  over  the  report  to  next  year. 

.A  vote  being  taken,  the  motion  was  carried  unanimously. 

The  President :  The  Committee  will  consist  of  Mr.  Patrick, 
Mr.  Murray,  Mr.  Wratten,  Mr.  Rapps  from  Waterloo,  Iowa, 
and  Mr.  Doainberger. 

REPORT  OF  COMMITTEE  ON  STANDARDIZING  SHOP 
TOOLS  AND  EQUIPMENT. 

The  President :  The  next  committee  to  report  will  be  the 
Committee  on  Standardizing  of  Shop  Tools  and  Equipment. 
Mr.  T.  C  Best  is  Chairman.  Mr.  Best,  will  you  kindly  make 
your  report. 

Mr.  Best:  Mr.  Chairman,  allow  me  to  correct  you,  Mr. 
Fahey  is  Chairman. 

The  President :  He  is  not  present  and  I  was  instructed  by 
letter  to  have  Mr.  Best  act  as  Chairman  of  the  Committee. 

Mr.  Best :  This  report  is  quite  long  and  will  take  considerable 
time  to  read.  If  you  wish  to  hear  it  I  will  request  the  Secretary 
to  read  it.  I  did  not  have  a  program  this  morning  and  was  not 
aware  that  this  subject  was  to  come  up  at  this  time.  Therefore 
I  left  all  of  the  correspondence  pertaining  to  the  subject  in  my 
room.  The  committee  has  spent  at  least  nine  or  ten  months, 
almost  every  night  and  Sunday,  compiling  the  information  and 
preparing  the  report  on  standard  boiler  shop  tools,  machinery  and 
equipment.  The  majority  of  the  time,  however,  was  consumed 
in  compiling  information  on  standard  punches,  dies  and  the 
couplings  for  power  tools.  In  the  beginning  we  did  not  realize 
the  preposition  we  had  on  hand.    We  found  that  the  inanu- 
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facturers  of  some  of  the  so-called  standards  that  were  on.  the 
market  did  not  have  the  discussions  when  detailed  dimensions 
were  requested.  So  it  resulted  in  our  being  obliged  to  make  new 
drawings  and  new  details  in  many  cases,  which  consumer  a  great 
deal  of  time.  We  have  not  accepted  any  of  the  standards  which 
we  recommend  to  the  Association  and  feel  that  we  have  not 
been  hasty  in  making"  our  recommendation.  When  I  learned  that 
our  treasury  was  low,  and  on  this  account  the  report  might  suffer 
delay,  I  immediately  took  the  matter  up  with  our  house,  through 
our  Chairman,  J.  II.  Fahey,  who,  in  a  communication,  asked  if 
they  would  be  kind  enough  to  publish  this  report  for  the  com- 
mittee, which  they  did.  He  also  told  them  that  if  they  would 
publish  this  report,  it  would  be  highly  appreciated  by  the  members 
of  the  Association.  We  have  not  only  gone  into  the  matter  of 
punches,  dies  and  couplings,  but  also  drift  pins,  pneumatic  tools, 
marking  punches,  etc.,  and  I  will  leave  it  to  the  pleasure  of  the 
convention  as  to  whether  or  not  they  will  have  the  report  read, 
or  what  disposition  they  wish  to  make  of  it. 

To  the  Officers  and  Members  of  the  International  Master  Boiler 
Makers'  Association. 

Your  Committee  on  Standard  Tools,  Machinery  and  Equip- 
ment beg  leave  to  report : 

The  work  of  compiling  the  dimensions  of  standard  punches, 
dies  and  couplings  has  consumed  several  months'  time  and  has 
required  a  great  deal  of  correspondence,  far  more  than  was  at 
first  anticipated;  but  we  feel  that  we  have  already  been  re- 
warded for  our  labors  by  the  generous  and  earnest,  impartial 
co-operation  of  the  punch,  die  and  coupling  manufacturers,  to 
whom  we  are  indebted  for  much  information.  They  are  deserv- 
ing of  much  credit  for  their  kind  and  prompt  assistance  to  your 
yourCommittee,  for  without  this  unanimous  and  undivided  sup- 
port your  Committee  would  have  labored  under  great  difficulties. 
We  have  had  numerous  encouraging  letters  from  nearly  all  inter- 
ested, but  particularly  from  the  punch  and  shear  manufacturers 
themselves,  expressing  a  desire  to  see  one  recognized  standard 
adopted,  and  to  show  the  necessity  of  such  a  standard  we  might 
cite  an  example.  For  instance,  one  prominent  punch  and  shear 
manufacturer  carries  in  stock,  ready  for  immediate  delivery, 
every  known  standard  punch,  die  and  coupling,  and  as  a  result 
of  their  last  inventory,  a  few  months  ago,  had  in  stock  307,000 
punches,  whereas  if  one  standard  is  adopted  probably  50,000 
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punches  would  constitute  a  fair  stock  to  be  carried  by  any  one  of 
them.  This  same  concern  is  perhaps  the  first  on  our  list  to  make 
the  broad  statement  that  the  adoption  of  a  standard  by  this 
Association  would  be  a  good  thing  and  one  of  the  best  moves 
that  the  Association  has  ever  made. 

We  have  also  received  many  letters  from,  those  directly 
interested  in  the  work,  and  it  is  evident,  judging  from  the  tenor 
of  the  same,  that  whichever  standard  the  Association  sees  fit  to 
adopt,  we  will  still  'have  the  same  co-operation  of  the  manu- 
facturers which  has  prevailed  throughout  the  entire  period  of 
our  labors ;  also,  that  whichever  standard  may  be  adopted  by 
this  body  will  be  acceptable  to  the  punch  and  shear  manufac- 
turers. 


PROPOSED  INTERNATIONAL  MASTER  BOILER  MAKERS' 
STANDARD  CLASS  "A"  PUNCHES. 


Bed  Line 

STYLE   "A"  PUNCH. 

A  =  bed  line  to  die  socket  seat. 

B  =  bed  line  to  die  seat. 

C  =  bed  line  to  top  of  die  block. 

(E  =  bed  line  to  bottom  of  punch  stem. 

F  =  bottom  of  stem  to  bottom  of  plunger, 

G  =  bed  line  to  bottom  of  plunger. 
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The  price  of  a  new  punch  stock  is  but  a  trifle  and  should 
not  be  considered  at  all,  when  the  owner  realizes  that,  if  his 
machine  is  thus  equipped,  he  can  purchase  a  punch,  die  or  coup- 
ling from  the  nearest  house  handling  this  line  with  absolute 
certainty  of  a  perfect  fit,  and  that  his  order  will  be  filled  imme- 
diately, to  say  nothing  of  the  time  and  trouble  saved  in  ordering 
by  number  instead  of  having  to  send  a  sketch  with  the  order. 

Your  Committee  believes  in  a  standard  and  earnestly  recom- 
mends the  adoption  of  same. 

Your  Committee,  after  deliberating  over  the  matter  of  stan- 
dard punches,  dies  and  couplings  for  several  months,  feels  that 
we  have  not  been  hasty  in  making  a  selection  for  your  considera- 
tion. 

Knowing  that  we  have  been  dealing  with  a  delicate  subject, 
and  that  poor  judgment  on  our  part  would  subject  the  Associa- 
tion to  much  criticism ;  realizing  that  our  recommendations  must 
be  1  lacked  up  by  a  reason  for  our  selection,  and  having  looked 
carefully  into  the  situation  from  every  viewpoint,  mechanical  and 
otherwise,  each  member  of  your  Committee  has  taken  keen  inter- 
est and  given  the  subject  deep  study,  and  we  therefore  feel 
ourselves  competent  to  pass  judgment  upon  the  commodities  in 
question,  and  without  fear  of  criticism  from  members  of  the 
Association  or  broad-minded  men  interested  in  the  subject^  we 
submit  herewith,  for  your  consideration,  standard  punches,  dies, 
couplings,  drift  pins,  pneumatic  riveting  sets,  as  well  as  chipping 
and  calking  and  beading  tools,  all  of  which  have  had  due  consid- 
eration. 

It  gives  us  great  pleasure  to  say  that  our  recommendations 
are  made  impartially  and  that  we  have  been  prompted  in  arriving 
at  a  conclusion  only  by  our  best  judgment. 

It  has  also  been  the  ambition  and  desire  of  the  Committee, 
in  the  selection  of  a  standard,  to  achieve  a  degree  of  perfection 
beyond  criticism.  With  this  object  in  view  we  have  sifted  the 
subject  to  the  bottom,  and  for  the  information  of  the  members 
we  reproduce  each  of  the  approved  tracings,  which  show  in 
detail  all  standard  dimensions  of  punches,  dies  and  couplings, 
representing  in  a  measure  a  small  portion  of  the  work  done, 
and  showing  the  thorough  manner  in  which  your  Committee  has 
treated  the  subject.  The  fact  that  we  are  in  possession  of  all  of 
the  detailed  information  pertaining  to  the  subject  should  give 
the  officers  and  members  some  idea  as  to  how  we  arrived  at  a 
conclusion. 

First,  we  will  take  up  the  matter  of  punches  and  will  say 
that  we  have  in  our  possession  a  table  showing  the  dimensions  of 
all  standards  introduced  and  made  by  the  various  manufacturers. 
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Before  delving  too  deeply  into  the  subject,  we  desire  to  make 
known  the  fact  that  we  have  not  accepted  any  of  the  standards 
now  in  use,  .but  have  decided  upon  a  new  system  and  a  new 
standard.  We  now  present  this  system  and  detailed  dimensions 
of  punches,  dies  and  couplings  for  consideration,  for  the  follow- 
ing reasons : 

First — (Because  it  is  the  only  system  which,  with  one  stem 
and  one  coupling,  with  the  aid  of  sleeves,  will  render  it  possible 
to  punch  almost  all  holes  required  in  a  boiler  or  plate  shop  without 


Style  A.  Style  B.  Style  C.         Style  D.  Style  E. 

Power  Punch.  Power  Punch.  Cast  Screw  Forged  Straight 
Under  2%".        2  %"  and  over.         Punch.           Screw  Shank 

Punch  Punch. 
ALL  STYLES  OF  PUNCHES. 


changing  the  stem.  With  this  system,  holes  from  y%  inch  diame- 
ter to  i  15-16  inches  diameter  can  be  punched. 

Second — The  sleeve  renders  it  possible  to  make  small 
punches  out  of  the  smaller-sized  steel. 

Third — We  believe  that  punches  inches  in  diameter  and 
larger  should  not  be  made  for  use  with  a  coupling  nut,  and  are 
of  the  opinion  that  when  this  size  is  reached  the  nut  should  be 
entirely  dispensed  with,  not  only  saving  the  cost  of  a  nut,  but  by 
using  style  "B"  punch  it  can  be  made  out  of  much  smaller  size 
steel,  besides  the  fact  that  it  takes  up  less  room  and  holes  can 
be  punched  much  closer  to  the  flange. 

Fourth — We  believe  that  when  a  punch  is  broken  it  should 
be  scrapped  and  no  attempt  should  be  made  to  use  it  up  by  a 
series  of  steel  blocks  and  extra  long  couplings.  The  most  com- 
plete system  in  our  judgment  is  the  one  having  the  least  parts 
and  of  the  best  mechanical  construction ;  hence  we  produce  here- 
with not  only  detailed  drawing  of  punches  which  we  recommend, 
but  also  a  table  giving  dimensions,  which  we  hope  will  be  found 
useful  to  those  interested  in  punches. 
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PROPOSED  INTERNATIONAL  MASTER  BOILER  MAKERS' 
STANDARD  STYLE  "A"  PUNCHES  AND 
SYSTEM  OF  SLEEVES. 


Punch   No.  1.  Punch  No.  2. 

i/8  to  7  /16.  15  /32  to  11  /16. 

For  Coupling  No.  1.  For  Coupling  No.  2. 


Sleeve  No.  1.  Sleeve  No.  2. 

For   Punches.  For  Punches. 

i/8  to  7/16.  15/32  to  11/16. 


THESE  SLEEVES  FIT  NOS.  3   AND  3-S  COUPLINGS. 


Punch    No.   1.  Punch  No.  2. 

Sleeve  No.  1.  Sleeve   No.  2. 


USED  WITH 


NOS. 


3 


AND  3-S  COUPLINGS. 
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-IX  »  | 

— ^ 


\%  - 

 7 


Punch    No.  3. 

23  /32   to   1   1  /16. 
Used  with  Nos.  3 
and  3-S  Couplings. 


Punch    No.  4. 
1  3  /32  to  1  5  /16. 
Used   with    No.  4 
Coupling. 


Punch    No.  7. 

2y8  to  2  9  /16. 
Used   with  No.  7  Coupling. 


ABOVE    PUNCHES    USED    WITHOUT  SLEEVES. 


Punch   No.  5. 
1  1/16  to  1  9  /16. 
Used  with   Coupling   No.   5  or 
Coupling   No.  7  with  Sleeve 
No.  5. 


Punch  No.  6. 

1%  to  2  1/16. 
Used  in  Coupling  No.  6  or 
Coupling  No.  7  with 
Sleeve  No.  6. 


f<— — 1% — > 


2% 


rl.57- — >\ 


Sleeve  No.  5. 
For  Punches. 

1  1/16  to  1  9/16. 
Used  with  No.  7  Coupling. 


21/' 


m 


8.0? 


-2%- 


Sleeve  No.  6. 
For  Punches. 

1%  to  2  1/16. 
Used  with  No.  7  Coupling. 


Power  punches  2  9-16  inches  in  diameter  and  smaller  shall 
be  known  as  style  "A."  All  punches  above  this  size  shall  be 
known  as  style  "B."  By  this  system  of  lettering  our  punches,  we 
believe  much  confusion  will  be  eliminated. 
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PROPOSED  INTERNATIONAL  MASTER  BOILER  MAKERS' 
STYLE  "B"  PUNCHES. 


FOR  ALL  PUNCHES  2V8  INCHES  AND  UP. 


Dimensions  given  are  standard  for  all  sizes  of  punches 
regardless  of  the  diameter  or  shape  of  the  punching  portion. 

The  spring  used  is  3  inches  long,  19-32-inch  outside  diame- 
ter, and  made  of  .047-inch  diameter  of  wire. 

How  to  order  punches  by  wire.  Suppose  we  desired  twenty- 
five  13-16-inch  standard  punches,  we  would  order  as  follows: 

Express  twenty-five  thirteen-sixteenths  International  Master 
Boiler  Makers'  "A"  punches. 

Style  "B"  punch,  while  shown  as  round,  is  well  adapted  to 
all  irregular  shapes,  such  as  handholes,etc. 
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PROPOSED  INTERNATIONAL  STANDARD  STYLE  "A"  AND 
"B"  PUNCHES. 


No. 

1 

2 
3 
4 
5 
6 
7 
B 


it  to  n 

l^tol,5, 
I A  tolA 
l#'to2A 
2#to2A 
2^  &  up 


B 
1 

JA 
1H 
IH 
2A 
2^ 
3X 


3? 
If 
1% 


1 

1/2 

m 
in 


K 
1* 

1  A 
1A 

2  A 
2A 


H 


2/g 
2/g 
2/g 

2/8 
3/8 
3/8 

3/8 


Style  "A"  punch  is  recommended  for  all  sizes  of  punches  up 
to  and  including  2  9-16"  and  style  "B"  for  all  sizes  2^"  and 
larger. 

SCREW  PUNCHES. 
While  the  subject  of  standardizing  screw  punches  may  not 
interest  all  plate  and  structural  workers,  it  should  nevertheless 
receive  the  same  general  attention  and  consideration  by  this 
Association  as  power  punches  have,  and  it  may  be  said  that  one 
standard  for  this  class  of  tool  is  not  only  desirable  but  essential, 
and  the  adoption  of  same  should  be  given  immediate  considera- 
tion. 


c  - 
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STY  LE  C 


I  F  --j 


IT 
1 
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STYLE.  C 


F  *  I 


STYLE.  T> 

8fV-l_  BEARING. 


F.I 


STYLE.  B 


We  produce  herewith  the  dimensions  of  the  standard 
punches,  as  made  by  three  different  concerns  who  manufacture 
punches  for  screw  frames.  In  a  general  way  the  sizes  made  by 
all  manufacturers  closely  approximate  each  other,  but  are  just 
enough  different  to  cause  annoyance. 
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FORGED  STEEL  FR/\ME  SCREW  PUNCHES 
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We  are  of  the  opinion  that  the  old  style,  flat-top  punch 
should  be  discarded  and  the  more  up-to-date  style  brought  into 
practice.  This  style,  for  convenience,  we  have  called  ball-bear- 
ing, as  it  gives  a  ball-bearing  effect  when  riding  on  a  hardened 
steel  block  of  the  same  shape  placed  within  the  screw,  which, 
when  in  operation,  would  act  like  two  balls  riding  on  each  other. 
Such  a  construction  will  permit  the  screw  to  revolve  freely 
while  the  punch  remains  in  one  position.  It  has  been  found  in 
practice  to  be  a  great  improvement  over  the  old  style,  flat  head, 
as  it  requires  considerably  less  power  to  punch  a  hole  with  this 
ball-bearing  punch  than  it  does  with  a  flat-head  punch,  hence,  in 
our  search  for  information  pertaining  to  screw  punches,  we  have 
been  unable  to  ascertain  any  good  reason  why  there  should  be 
two  different  styles  of  punches  for  this  class  of  tool,  and  after 
due  consideration  your  committee  has  come  to  the  conclusion 
that  a  revision  of  this  subject  is  necessary  and  that  one  of  th^ 
styles  must  be*  adopted  and  the  other  discarded. 
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For  the  information  of  the  members  we  show  the  dimensions 
of  both  "C"  and  "D"  styles,  as  have  been  heretofore  made  by 
the  various  manufacturers. 

We  recommend  that  style  "D"  ball-bearing  be  adopted  for 
all  screw-punch  purposes,  dimensions  of  which  are  given  in  the 
accompanying  table,  and  that  the  screws  of  all  cast-steel  frames 
be  changed  to  receive  the  style  "D"  punch ;  also  that  after  this 
date  the  punch  manufacturers  abandon  the  manufacture  of  style 
"C"  punch  and  that  all  new  screw  punches  of  either  cast  or  forged 
steel  frames  be  equipped  with  style  "D"  punches. 

Punch  No.  i  will  fit  Nos.  o  and  oo  punches. 
Punch  No.  2  will  fit  Nos.  i  and  2  punches. 
Punch  No.  3  will  fit  Nos.  3  and  4  punches. 

The  above  arrangement  will  greatly  simplify  the  screw- 
punch  problem  and  give  us  a  standard  which,  we  believe,  should 
commend  itself  to  all  those  interested  in  the  subject,  and  one 
which  we  recommend  for  adoption. 

POWER  PUNCH  DIES. 
The  matter  of  punch  dies  is  a  subject  which  has  been  given 
less  consideration  and  attention  by  the  manufacturers  than  either 
punches  or  couplings.  These  have  been  made  in  a  haphazard 
way  to  almost  any  size  or  shape  that  a  customer  may  specify. 
The  die  problem  is  one  which  requires  immediate  revolution  and 
war  declared  upon  the  hundred  or  more  different  sizes  which 
should  be  cast  aside  and  the  new  standard  at  once  brought  into 


Die  No.  1. 

%  to  %. 


Die  No.  2. 

%  to  34. 


44 


INTERNATIONAL  MASTER 


vogue,  if  adopted.  The  committee  recommends  style  "A"  die 
for  adoption. 

We  reproduce  a  cut  from  the  approved  tracing  of  a  number 
of  the  standard  dies,  together  with  the  recommendation  of  the 


Die  No.  4. 

1%  to  1%. 


Die  No.  5.  Die  No.  6. 

1  1/16  to  1%.  1%  to  2%. 
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committee,  and  show  eight  different  sized  dies,  together  with 
detailed  dimensions  of  those  which  we  recommend  for  adoption 
(page  15). 


Die  No.  7. 

2%  to  4%. 


Die  No.  8. 

4%  to  6%. 


STYLE 
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— s 

POWER  PUNCH  DIES. 


We  show  herewith  three  different  styles  of  dies  and  have 
designated  them  as  styles  A,  B  and  C.  Style  A  is  that  which  is 
recommended  by  your  Committee  for  adoption.  See  opposite 
page  for  detail  dimensions  of  power  punch  dies. 
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SCRLW  FRAME  PUNCH  DIES. 
The  subject  of  screw  punch  dies  has  been  given  considerable 
attention  and  has  been  reduced  to  three  sizes  of  the  following 
diameters,  i  5-16,        and  1%  inches,  as  with  these  diameters  we 
are  able  to  accommodate  all  sizes  of  screw  punches. 
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CAST  STEEL  FRA.ME  SCREVvl  PUNCH  DIES 
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For  detailed  dimensions  see  accompanying  table,  which  gives 
our  recommendations  in  full. 

These  dies  have  been  given  half  numbers  in  order  to  avoid 
confusion,  as  will  be  seen  from  a  glance  at  the  table,  and  are 
as  follows : 


c  H 

&=TAP£fl  PER  FOOT 


PROPOSED   SCREW     PUNCH  BIE.S 


1  M  T  E  R  H  /\T  I  Q N  /\L.  5Tf\ND/\RQ 

NQ 

B 

c 

B 

EL 

F 

& 

H 

it 

1  3 

111 

3 

5" 
8 

i*> 

32. 

3 
4 

1 

8 

a* 

If 

1 

7 

e 

E7 

3a 

3 

1 

8 

3^ 

li 

15- 

16 

a 

3 

8 

4§ 


INTERNATIONAL  MASTER 


No.  iy2  die  intended  for  Nos.  o  and  oo  cast-steel  frame 
punches. 

No.  2y2  die  intended  for  Nos.  I  and  2  forged  and  Nos.  1 
and  2  cast-steel  frame  punches. 

1^8  inches  diameter  of  die  is  now  2J/2 — will  fit  Nos.  1  and  2 
punches. 

ij4>  inches  diameter  of  die  is  now  3^2 — will  fit  Nos.  3  and  4 
punches. 

The  numbers  and  dimensions  as  herein  given  are  hereby 
recommended  by  the  committee  for  adoption. 


PUNCH  COUPLINGS. 
Your  Committee  has  chosen  for  your  consideration  a  set  of 
couplings  which  we  believe  are  without  fault.    The  depth  of  the 
wrench  surface  is  one  of  the  essential  features  of  these  couplings.. 


WW 


ALL  STYLES  OF  COUPLINGS. 


as  many  other  couplings  have  been  incorrectly  constructed.  This 
corrects  the  evil  of  the  too  small  wrench  surface,  which  has  been 
found  objectionable  in  the  past,  especially  when  the  stripper  is  in 
position. 

We  have  selected  seven  regular  and  one  special  coupling. 
Coupling  38  is  a  special  coupling  to  be  used  only  in  cases  where 
the  body  of  the  regular  No.  3  coupling  is  too  large,  or  when  holes 
are  to  be  punched  close  to  the  standing  flange  of  angles,  channels, 
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STANDARD  COUPLINGS. 


Coupling  No.  1.  Coupling  No.  2. 

For  Punch  No.  1.  For  Punch  No.  2. 


b  2  V*- 


Coupling   No.  3-S.  Coupling    No.  3. 

For  No.  3  Punch.  For  No.  3  Punch. 

No.  1  Punch  with  No.  1  Sleeve  or  No.  1  Punch  with  No.  1  Sleeve  or 

No.  2  Punch  with  No.  2  Sleeve.  No.  2  Punch  with  No.  2  Sleeve. 
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beams  or  the  flanges  of  heads,  etc.,  and  the  only  reason  that  this 
coupling  is  shown  at  all,  is  in  case  it  may  at  some  time  be 
necessary  to  resort  to  the  use  of  such  a  coupling;  hence  we  have 
given  the  dimensions  for  the  benefit  of  those  who  may  be  obliged 
to  use  it. 

We  show  in  this  report  several  makes  of  couplings,  all  of 
which  are  laid  out  to  the  same  scale.  We  also  reproduce  a  cut  of 
the  tracing-  containing  the  dimensions  recommended  by  the  Com- 
mittee. 
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PROPOSED  INTERNATIONAL  STANDARD    POWER  PUNCH 
COUPLINGS. 

We  also  produce  herewith  detailed  drawings  and  dimensions 
of  the  couplings  which  we  take  pleasure  in  recommending  to  the 
Association  for  adoption. 
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While  we  do  not  feel  justified  at  this  time  to  recommend  the 
quality  of  material  to  be  used  in  punches  and  dies,  the  Committee 
is  of  the  unanimous  opinion  that  couplings  should  be  made  of 
mild  steel,  drop  forged  and  case  hardened. 
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STEEL  FILLER  BLOCKS. 


For  detail  dimensions  of  these  steel  filler  blocks  as  mad 
various  manufacturers  see  opposite  page. 
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PINS. 

There  was/a  time  in  the  history  of  boiler-making  when  drill 
pins  were  used  very  extensively  and  were  an  absolute  necessity. 
There  is,  however,  a  vast  difference  between  the  use  and  abuse  of 
anything.  Drift  pins  may  have  been  used  to  the  extreme,  but 
not  so  much  so  as  'has  been  talked  of  by  men  who  are  not  so 
familiar  with  the  subject. 
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STANDARD    DIMENSION    OF    GUIDE    PINS    AS  RECOM- 
MENDED BY  THE  COMMITTE. 
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With  the  improved  drilling  machines  of  today,  which  have 
reduced  the  cost  of  drilling  and  reaming  holes  to  a  minimum,  it 
may  be  said  that  the  old  method  of  drifting  holes  in  boilers, 
tanks  and  other  plate  work,  to  bring  them  fair,  is  a  thing  of  the 
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past;  but  still  pins  of  some  kind  are  an  absolute  necessity  for 
holding  plates  in  their  proper  places  and  for  fitting  up  work. 
Guide  pins  are  to  be  used  judiciously  and  for  the  express  purpose 
of  fitting  up  work,  and  to  be  used  as  guide  pins  to  keep  plates  in 
line  while  being  bolted  fast  or  while  driving  tack  rivets,  in  order 
that  work  may  be  held  in  perfect  line,  and,  as  bolts  are  always 
smaller  than  the  holes  themselves,  it  is  practically  impossible  to 


STRUCTURAL  PINS. 


hold  plates,  with  bolts  commonly  used,  absolutely  straight  and 
in  line  with  one  another ;  hence  guide  pins  become  a  necessary 
article  for  this  work,  but  are  not  to  be  used  in  any  case  to  drift 
holes  to  bring  them  fair  after  any  part  of  the  seam,  which  is 
being  worked,  has  been  riveted. 

Two  classes  of  pins  are  recommended  by  your  Committee. 
These  shall  be  known  in  the  future  as  guide  and  structural  pins, 
and  are  shown  in  detail  in  the  accompanying  sketches. 

Guide  pins  are  made  with  very  little  taper.  The  body  is  1-32 
inch  larger  than  the  diameter  of  the  hole  in  which  they  are  to  be 
used. 

Structural  pins  are  to  be  used  for  structural  work,  as  well 
as  to  be  used  for  holding  purposes  in  plate  work.  These  pins 
are  made  with  double  tapered  ends  and  have  a  body  or  straight 
part  in  the  centers,  of  the  same  diameter  as  that  of  the  rivet 
hole,  so  that  where  these  are  used  for  holding  purposes  they 
can  be  driven  through  the  hole  and  allowed  to  fall  on  the  op- 
posite side  without  the  necessity  of  having  to  hit  the  pin  side- 
ways or  back  it  out. 
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This  style  of  pin  is  'recommended  for  guide  purposes  when 
work  is  to  be  driven  on  a  hydraulic  riveter  or  on  work  where 
the  holder-on  is  in  full  view  of  the  workman,  so  that  there 
would  not  he  any  danger  of  dfriving  the  pin  through  the  hole 
and  in  any  way  injure  the  holder-on. 

Your  committee,  after  giving  this  matter  due  consideration, 
presents  both  styles  of  pins  for  your  approval,  in  the  hope  that 
they  may  be  adopted  and  that  the  dimensions,  as  well  as  the 
pims  themselves,  will  be  found  beneficial  to  all  those  who  may 
have  use  for  such  tools.  As  they  now  appear,  they  have  met 
the  approval  of  the  committee,  and  we  hope  that  their  dimen- 
sions will  also  meet  with  the  approval  of  the  members  at  the 
Convention,  and  that  the  work  of  your  Committee  will  not  only 
be  accepted  but  that  it  will  be  appreciated  as  well. 
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We  present  herewith  detailed  dimensions  of  marking 
punches,  and  in  preparing  this  list  we  have  assumed  that  holes  for 
rivets  will  be  punched  or  drilled  1-32  inch  larger  than  the  rivet, 
up  to  and  including  7-16  inch  above  this  size,  1-16  inch  larger 
than  the  rivet  to  be  used.  Hence,  we  have  prepared  the  diameter 
of  the  punch  end  1-64  inch  smaller  than  the  size  of  the  hole  they 
are  intended  to  be  used  in  and  recommend  same  for  your  approval 
and  adoption. 


PNEUMATIC  TOOLS. 

There  is  little  to  be  said  upon  the  subject  of  pneumatic  tools 
concerning  the  matter  of  compiling  the  information,  which  leads 
up  to  the  recommendation  of  the  Committee,  as  these  specialties 
have  been  pretty  well  standardized  by  the  manufacturers  of  such 
tools  themselves.  This  is  a  matter  which  has  almost  adjusted 
itself,  evidently  due  to  the  fact  that  so  much  annoyance  has  been 
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experienced  in  the  early  days  of  pneumatic  hammers  failing  to 
work  satisfactorily  because  of  the  fact  that  the  operator  would 
occasionally  attempt  to  use  a  tool  intended  for  another  make  of 
hammer,  in  which  case  the  shank  would  he,  say,  ]/%  inch  longer 
or  shorter  than  the  tool  which  was  intended  for  use  in  the  par- 
ticular hammer  in  question.  This  would  result  in  the  failure  of 
the  tool  to  work  satisfactorily  and  cause  the  tool  manufacturers 
wasted  time  and  a  great  amount  of  trouble.  The  constant  an- 
noyance to  the  manufacturers  arising  from  this  very  point  alone 
has  been  the  means  of  most  pneumatic  tool  companies  realizing 
that  it  was  absolutely  essential  that  pneumatic  tool  shanks  be 
standardized. 

We,  therefore,  submit  for  your  consideration  cuts  and  di- 
mensions of  the  various  pneumatic  tools,  such  as  chisels,  calking 
and  beading  tools,  which  we  have  found  upon  investigation  to  be 
practically  those  in  vogue  at  the  present  time  and  which  we  are 
recommending  for  adoption. 

PROPOSED  INTERNATIONAL  MASTER  BOILER  MAKERS' 
STANDARD  PNEUMATIC  TOOLS. 
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BLANK  CHISEL  SHANKS. 

PNEUMATIC  RIVET  SETS. 

We  present  herewith  a  table  of  dimensions,  together  with 
cuts  of  rivet  sets,  which  are  almost  universally  used  among  boiler 

PROPOSED  INTERNATIONAL  MASTER  BOILER  MAKERS' 
STANDARD  PNEUMATIC  RIVET  SETS. 
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makers  and  bridge  builders,  and  practically  represent  a  standard 
among  builders  of  this  class  of  tools.  The  same  trouble,  which 
led  to  standard  sizes  of  shanks  for  the  smaller-sized  tools  is  un- 
doubtedly responsible  for  many  of  the  manufacturers  adopting 
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one  size  shank  for  rivet  sets,  and,  since  it  is  essential  that  the 
tools  be  standardized  in  all  details,  we  take  pleasure  in  recom- 
mending to  the  convention  the  adoption  of  the  dimensions  shown 
in  the  accompanying  table. 
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STAY-BOLT  HEAD. 

Rivet  sets  correspond  to  the  formulae  adopted  by  the  Ameri- 
can Boiler  Manufacturers'  Association. 

The  foregoing  report  is  respectfully  submitted  for  your  con- 
sideration and  if  our  recommendations  are  accepted  and  adopted 
by  the  Association  your  Committee,  and  we  judge  the  members 
as  well,  will  watch  with  great  interest  the  spirit  with  which  they 
are  accepted  by  the  manufacturers,  and  the  effort  made  by  them 
to  have  same  universally  adopted  by  the  punch  users. 

We  hope  that  the  time  will  soon  arrive  when  we  can  look 
back  upon  the  work  we  have  done,  in  compiling  this  information, 
with  pride,  and  when  universally  adopted  by  the  punch  users 
we  will  feel  highly  gratified  and  rewarded  for  our  labor,  and  that 
your  president,  officers  and  members  will  have  no  cause  to  regret 
that  they  have  placed  their  trust  in  men  who  have  labored  dili- 
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gently  in  the  interest  of  both  the  members  and  the  punch  users, 
who  must  necessarily  be  benefited  by  the  adoption  of  these  stand- 
ards. 

In  conclusion,  we  most  respectfully  submit  the  contents  of 
this  report  for  adoption. 
Respectfully  submitted. 

J.  H.  FAHEY,  Chairman, 
T.  C.  BEST, 

O.  C.  VOSS, 

WM.  SHOEMAKER, 

WM.  HORSLEY, 
J.  H.  SMYTHE. 


Mr.Smythe:  This  is  rather  an  elaborate  report  and  I  for 
one  appreciate  the  work  that  the  Committee  has  done.  My  name 
is  on  this,  but  I  do  not  live  in  Chicago  and  therefore  I  could  not 
meet  with  the  members,  but  I  had  correspondence  with  them. 
I  asked  some  questions  as  to  whether  it  would  be  right  that  we 
should  enter  into  this,  and  I  found  out  by  correspondence  with 
the  Committee,  and  also  with  the  manufacturers,  that  it  was 
just  what  they  wanted  us  to  do.  It  seems  that  they  have  a  large 
amount  of  money  invested  in  a  lot  of  tools,  where  if  they  could 
be  made  standard  it  would  be  a  saving  to  them,  and  it  would  also 
be  a  quick  way  of  getting  your  tools,  so  therefore,  if  I  am  in 
order,  I  move  that  we  accept  this  report. 

The  Chairman :  That  we  adopt  the  standards  ? 

Mr.  Smythe :  No,  wait  until  I  get  through :  that  we  accept 
this  report  and  recommend  to  the  manufacturers  the  adoption 
of  this  system. 

The  President:  I  do  not  believe  it  is  necessary  to  go  into 
this  matter  any  deeper,  as  I  have  carefully  studied  it  up,  and  gone 
over  it.  I  have  had  it  in  blue  print  form,  have  checked  it  up, 
and  called  the  Chairman  or  Acting  Chairman  in  twice  to  take  up 
certain  things  that  I  was  not  positive  about.  After  going  over 
it  carefully,  I  believe  it  is  a  very  good  thing.  Now  we  all  know, 
as  boiler  makers,  what  confusion  we  have  in  order  to  get  the 
right  punches,  especially  the  men  of  contract  shops.  No  one  who 
has  not  been  into  this  can  realize  the  proposition  with  which  the 
Committee  had  to  deal.  Every  manufacturer  had  a  different 
make  of  punch.  The  Committee  has  brought  about  something 
that  is  standard.  You  can  take  it  by  number  and  get  the  right 
punch.  If  the  manufacturers  will  take  this  up  and  adopt  it  as 
the  standard,  there  will  be  no  trouble  in  the  future.  It  will  not 
only  be  a  benefit  to  us  bul  more  so  to  the  manufacturers.  I 
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know  personally  that  the  members  of  this  committee  has  sacrificed 
pretty  nearly  ever  leisure  hour  during  the  East  eight  or  nine 
months,  and  I  know  the  Association  appreciates  this.  J  fas  Mr. 
Smythe' s  motion  a  second? 

Mr.  Laughridge:  I  second  it. 

Mr.  Smythe :  To  save  time,  I  would  like  to  add  that  the 
committee  be  tendered  a  vole  of  thanks  and  discharged. 

The  President :  The  motion  that  the  committee's  report  on 
standardizing  of  shop  tools  and  equipment  be  accepted,  that 
manufacturers  be  asked  to  adopt  its  recommendations  as  a 
standard,  and  the  Committee  be  discharged  with  thanks.  Is  that 
the  motion,  Mr.  Smythe? 

Mr.  Smythe :  That  is  the  motion. 

The  President :  Any  further  remarks  ? 

Mr.  Best:  A  standard  of  any  kind  has  never  in  the  history  of 
the  world  come  from  the  manufacturer.  It  must  necessarily 
come  from  an  Association.  As  I  said  a  few  moments  ago,  I  took 
the  matter  up — the  matter  of  publishing  this  report — with  our 
company.  I  also  requested  them  to  publish  in  our  monthly 
journal  standard  flanges,  which  they  did,  for  the  benefit  of  the 
Association,  and  on  some  of  the  pages  of  this  book  I  hold  in  my 
hand  will  be  found  the  tables  of  standard  flanges.  You  gentlemen 
will  realize  the  fact  that  if  we  had  not  published  this  ourselves 
we  would  not  have  the  necessary  data  at  this  convention  to  guide 
us.  About  the  year  1892  the  American  Society  of  Mechanical 
Engineers  took  up  the  matter  of  standard  flanges,  and  for  several 
years  a  Committee  worked  faithfully  to  figure  out  a  set  of  rules 
or  measurements  that  would  correspond  with — 

Mr.  Smythe:  I  rise  to  a  point  of  order.  Mr.  Best  has 
wandered  from  the  subject. 

The  President:  Kindly  confine  yourself  to  the  subject  as 
near  as  possible. 

Mr.  Best :  Later  that  Association,  in  spite  of  the  fact  that 
every  manufacturing  concern  in  the  country  that  was  in  the 
fitting  business  fought  them,  is  today  using  the  standard  that  was 
adopted  by  the  American  Society  of  Mechanical  Engineers  at 
that  time. 

The  President:  'Mr.  Lowe,  what  do  you  wish  to  say? 

Mr.  Lowe:  I  have  a  few  remarks  to  make  in  connection  with 
the  matter  of  pneumatic  rivet  sets  as  shown  on  this  paper.  We 
have  found  that  the  shank  of  the  rivet  set  breaks  off  next  to  the 
shoulder,  and  to  overcome  that  trouble  we  have  counterbored 
the  bottom  section  of  the  set,  and  made  the  shank  an  independent 
piece ;  that  is,  that  it  works  in  a  piston-like  action  in  the  die, 
and  we  have  overcome  all  the  trouble  of  breaking  off  of  the 
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shank.  I  am  just  mentioning  this  as  a  suggestion  for  a  change, 
which  does  not  interfere  at  all  with  the  standard  form  of  the  set. 

A  vote  was  taken,  and  some  of  the  members  voting  aye  and 
some  nay,  the  president  did  not  declare  the  result. 

The  President:  I  will  explain  the  motion  once  more.  It  is 
that  the  Committee's  report  on  standardizing  shop  tools  and 
equipment  be  accepted,  that  this  Association  recommend  to  manu- 
facturers they  adopt  it  as  standard,  and  that  the  committee  be 
discharged  with  the  thanks  of  the  Association. 

Mr.  Lucas :  I  believe  in  common  with  a  majority  of  the  mem- 
bers that  this  report  is  a  good  one,  but  there  are  some  things  in 
it  that  when  I  go  home  we  will  not  put  into  use ;  for  instance,  the 
rivet  staybolt  head.  They  have  changed  the  contour  to  a  flat 
head.    We  will  not  change  our  methods. 

The  President:  What  part  of  the  report  is  that? 

Mr.  Lucas  :  On  the  last  page  of  this  pamphlet  they  have 
made  a  design  which  we  are  not  using  at  the  present  time,  and 
undoubtedly  we  will  not  change  our  methods.  If  the  manufac- 
turers adopt  it,  they  will  be  sending  them  to  us  in  that  form. 
There  are  other  things  in  the  report  that  will  conflict  with  our 
ideas  and  that  we  will  never  put  into  use. 

Mr.  Best :  Mr.  President  and  Gentlemen :  The  gentleman  is 
laboring  under  a  wrong  impression,  as  no  measurements  are  given 
at  the  bottom  of  that  cut.  There  is  no  measurement  given,  only 
the  outside  dimensions.  In  fact,  there  is  no  measurement  given 
at  the  point  in  question. 

Mr.  Lucas  :  Mr.  President ;  I  am  not  calling  your  attention  to 
measurements.  I  am  calling  your  attention  to  the  design  and 
shape  of  the  staybolt  head  we  will  have  hereafter. 

Mr.  Smythe:  Mr.  President,  this  subject  was  assigned  to  me. 
I  recommended  that  we  recommend  for  adoption  the  Chicago 
pneumatic  tool  standard.  My  recommendation,  however,  was 
changed.  As  the  gentleman  says,  there  are  many  things  in  the 
report  with  which  we  will  not  be  in  accord,  but  if  we  take  up  all 
of  them  we  will  be  here  until  this  time  next  week.    I  surest 
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this:  we  are  all  interested  in.it,  and  we  know  the  manufacturers 
are.  When  we  get  home  we  can  read  and  reread  this  report, 
and  we  can  take  interest  enough  in  it  to  write  to  the  manufacturers 
and  tell  them  our  ideas.  They  will  not  adopt  this  as  we  recom- 
mend it,  but  they  would  like  to  have  an  expression  from  this 
Association.  I  do  not  object  to  that,  because  I  have  made  up  my 
mind  that  when  I  go  home  I  will  write  to  some  of  the  leading 
manufacturers  of  sets  and  give  them  my  views.  In  that  way  I 
think  we  could  help  them.  That  is  all  we  want  to  do  to  help  them 
get  a  standard. 
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Mr.  Rearick:  1  think  the  punches,  dies  and  couplings  were  all 
that  were  mentioned.  I  don't  think  the  members  realize  that  they 
are  voting-  on  all  that  is  incorporated  in  this  report.  I  voted  on 
that  part  of  the  report  pertaining  to  punches,  dies  and  couplings. 
I  think  it  should  be  voted  on  carefully.  There  are  many  things 
in  the  report  that  we  ought  to  consider,  although  we  have  not 
the  time  to  take  them  up  seviatim,  but  1  would  like  to  have  a 
division  called  for,  and  let  some  explanation  be  made. 

Mr.  Flavin:  Mr.  President,  I  believe  that  we  voted  a  little 
too  hasty.  1  believe  these  staybolt  sets  will  tend  to  shear  the 
stay  bolt  it  is  applied  to.  As  a  body  of  practical  boiler  makers, 
we  cannot  afford  to  go  on  record  as  recommending  that.  I 
don't  know  why  these  measurements  were  taken.  This  may  mean 
an  expenditure  of  thousands  of  dollars  to  the  tool  companies. 
I  would  move  as  a  substitution  for  all  motions  that  only  so  much 
of  the  report  as  pertains  to  standard  couplings,  dies  and  punches 
be  adopted. 

Mr.  Best :  I  desire  to  say  for  the  benefit  of  Mr.  Flavin  that 
we  have  not  adopted  the  shape  of  the  end  of  this  tool  at  all. 
Our  recommendations  are  for  the  shank  only. 

Mr.  Flavin :  Another  point :  that  shank  may  cost  the  entire 
reproduction  of  the  whole  set  of  automatic  machines  for  tools, 
and  this  is  evidently  taken  from  some  tool  of  some  description. 
Therefore,  if  it  is  adopted,  it  will  mean  a  great  expense  to  tool 
makers  of  other  descriptions,  and  would  therefore  be  unfair. 
But  as  far  as  the  punches,  dies  and  couplings  are  concerned,  it  is 
all  right.  As  far  as  the  tool  companies  are  concerned,  their  work 
has  been  as  close  to  standard  as  they  could  get  it  without 
destroying  their  pattern.  There  is  but  one  tool  company  now  that 
has  not  standard  shanks.  They  are  gradually  working  towards  a 
standard.  But  as  far  as  adopting  a  shank  that  would  imply  the 
destruction  of  all  the  patterns  and  blue  prints  and  machinery  of 
the  different  companies,  I  think  it  would  be  wrong,  and  I  think 
we  are  going  too  far.  All  tool  companies  are  working  with  us 
and  taking  an  interest  in  our  Association. 

Mr.  Best:  I  will  ask  if  these  measurements  do  not  correspond 
with  the  tools  you  are  handling? 

Mr.  Flavin :  That  would  be  out  of  order.  I  am  not  talking 
about  my  tools  any  more  than  any  other.  I  am  talking  about  all 
the  companies. 

Mr.  Goodwin :  It  seems  to  me  that  we  have  this  report  before 
the  Convention  in  such  shape  that  many  of  the  members  do  not 
fully  understand  it.  With  all  due  respect  to  the  Committee — I 
know  they  have  labored  very  hard  and  deserve  a  great  deal  of 
credit — but  it  does  not  seem  to  me  it  would  be  wise  for  this 


66 


INTERNATIONAL  MASTER 


Convention  to  put  in  any  recommendations  for  the  standard- 
izing of  any  tools  that  would  put  anybody  out  of  business. 
I  don't  think  it  is  the  intention  of  our  Association  to  do  so.  It 
would  be  well  for  us  to  look  into  this  matter  wisely  before  we 
take  such  action.  We  should  not  do  anything  likely  to  convey  the 
impression  that  we  are  working  for  any  particular  manufacturer 
(applause)  or  any  particular  concern.  We  have  our  friends 
throughout  the  country  here,  and  we  want  them  to  know  that  we 
recognize  them.  We  should  go  very  slowly  in  adopting  measures 
that  would  be  a  detriment  to  ourselves  as  an  Association. 
(Applause.) 

Mr.  Troy :  I  understand  this  report  has  been  adopted  by  the 
Association. 

The  Chairman :  A  vote  has  been  taken. 

Mr.  Troy :  I  niove  that  we  reconsider  the  question. 

Mr.  Flavin :  I  second  it. 

Mr.  Smythe:  Gentlemen,  you  misunderstood  me.  I  do  not 
care  which  way  you  vote.  If  we  vote  to  disagree,  it  is  no  disgrace 
to  us.  The  supply-men  or  manufacturers  have  not  agreed  on 
anything  in  all  these  years.  This  is  simply  a  recommendation  to 
them.  My  idea  was  to  put  it  before  the  house  and  dispose  of  it. 
I  did  not  care  which  way  you  voted. 

The  President:  We  are  only  recommending  this  to  the  manu- 
facturers for  adoption.  That  still  leaves  the  field  open,  and  they 
can  come  back  and  say  "Here  is  something  we  don't  approve  of ; 
we  would  rather  see  it  changed  to  measure  so-and-so. "  We 
cannot  force  anybody  to  adopt  this  as  a  standard.  I  believe  that 
the  punches,  dies  and  couplings  would  be  all  right.  We  can  make 
this  recommendation  and  let  them  go  on  with  it,  but  the  other 
subjects  we  can  cut  out  or  give  the  committee  another  year  if 
you  wish. 

Mr.  C.  L.  Wilson :  As  I  understand  the  proposition,  it  is 
only  a  recommendation,  and  we  take  up  all  these  matters  from 
year  to  year.  Now  we  may  recommend  a  standard  of  some  kind 
here.  We  may  see  in  a  short  time  that  it  is  not  right  and  we  may 
want  to  change  it  ourselves.  We  are  not  putting  this  up  as  a 
permanent  affair,  and  saying  it  has  got  to  be  so.  I  say  either 
let  the  same  committee  act  or  appoint  another  committee,  and 
let  it  run  on  for  another  year.  We  can  adopt  it  as  a  recommen- 
dation to  the  manufacturers,  and  also  give  the  manufacturers  the 
names  of  the  committee  on  standardizing  which  are  to  work 
during  the  next  year;  then,  if  any  recommendations  are  made 
that  are  more  suitable,  we  can  improve  on  these.  Tools  may  be 
proposed  that  are  all  right  now,  but  they  are  improved  from 
year  to  year.    We  are  not  expecting  to  go  to  some  manufacturer 
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and  say,  "Here,  we  are  going  to  have  this  and  nothing  else." 
Let  us  take  it  up  with  the  manufacturers  and  allow  them  to  work 
out  the  problem  with  the  committee.  Suppose  it  takes  two,  or 
three,  or  four  or  five  years,  as  Mr.  Smythe  says ;  the  other 
people  have  been  working  on  it  for  years  and  accomplished  noth- 
ing.  We  cannot  expect  to  have  it  all  in  one  year. 

Mr.  Rearick:  Is  there  a  motion  before  the  house  now?  Is 
there  a  motion  to  reconsider? 

Mr.  Lucas:  Mr.  President  and  Members  of  the  Association, 
if  we  adopt  one  part  of  this  now  we  adopt  it  all.  We  cannot  take 
just  dies,  couplings  and  punches.  We  will  have  to  take  it  all 
and  send  it  out  as  our  recommendations  broadcast  throughout 
this  country.  I  don't  think  we  ought  to  do  it.  I  want  you  to 
tli  ink  about  it. 

Mr.  Kelly :  Mr.  Chairman  and  gentlemen,  I  believe  there 
are  a  great  many  items  in  the  report  that  we  ought  to  adopt.  If 
we  buy  a  new  machine  we  get  a  different  style  nut  and  a  different 
style  punch,  and  we  'have  to  throw  these  nuts  and  punches  into 
the  scrapheap.  On  the  punch  and  die  question  I  think  we  ought 
to  get  down  to  some  standard  and  not  keep  going  from  one 
Convention  to  the  other  without  doing-  so.  It  is  to  our  interest 
just  as  much  as  it  is  to  that  of  the  manufacturer.  Every 
boiler  maker  in  getting  a  new  machine  has  found  that  the 
punches  and  dies  are  of  different  threads  or  different  shapes 
and  as  they  would  not  fit  had  to  go  to  the  scrap  pile.  On  the 
other  hand,  much  of  the  report  is  wrong.  Take  what  Brother 
Lucas  says  about  the  shape  of  that  die.  He  is  correct.  As  soon 
as  we  adopt  that,  those  dies  will  come  to  us  duly  tempered.  Wre 
will  have  to  re-temper  and  shape  them  to  suit  ourselves.  If 
you  go  to  your  superintendent  of  shops  and  say  anything,  he 
will  say,  "Why,  gentlemen,  there  is  what  you  adopted.  What's 
the  matter  with  you  fellows?"  Some  parts  of  the  report  are 
wrong  and  some  parts  are  right.  We  should  adopt,  I  believe, 
punches  and  shanks  for  pneumatic  tools,  both  riveting  ham- 
mers and  chipping  hammers.  If  you  have  five  or  six  different 
hammers  you  require  the  same  number  of  different  tools.  I 
think  we  should  have  some  of  these  standards,  as  they  are  a 
benefit  to  the  railroad  companies,  but  many  are  wrong  and  will 
simply  go  to  the  scrap  pile  if  we  do  not  watch  what  we  are  doing. 
I  agree  with  Mr.  Lucas,  we  ought  not  to  be  too  hasty. 

Mr.  Goodwin :  Mr. President,  I  think  the  point  is  well  taken 
by  Mr.  Kelly  with  reference  to  the  punches  and  dies.  I  am 
one  of  the  members  of  the  Association  who  don't  want  to  close 
the  avenue  of  thought  with  a  report  or  statement  advocating 
certain  tools  that  will  shut  us  out  in  the  future.    It  seems  to  me 
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the  proper  thing-  for  us  to  do  is  to  receive  this  report.  Then 
we  can  acid  to  it  or  change  it  in  the  future  as  we  think  best,  but 
there  is  no  use  making  anything  in  this  report  a  standard  or 
adopting  it.    Is  there  a  motion  before  the  house? 

The  President :  There  is  a  motion  before  the  house. 

Mr.  Goodwin :  I  would  offer  as  a  substitute  to  that  motion 
that  we  receive  the  report  and  express  the  thanks  of  the  Associa- 
tion to  the  Committee  for  making  so  valuable  a  report. 

Mr.  S  my  the  :  I  second  it. 

Mr.  Rearick:  There  is  a  motion  before  the  house  to  re- 
consider.   Air.  Goodwin  is  out  of  order. 

The  President :  The  first  motion  was  never  decided. 

Air.  Rearick:  There  was  a  motion  to  reconsider  and  that 
motion  was  not  considered.   We  are  debating  on  it  now. 

The  President :  A  motion  for  reconsideration  will  not  be 
necessary  for  the  first  motion  was  not  decided. 

Mr.  Troy :  I  will  withdraw  the  motion  to  reconsider  be- 
cause the  vote  on  the  preceding  motion  was  not  declared. 

Mir.  Smyth e:  I  withdraw  my  motion. 

Air.  Troy :  I  second  Mr.  Goodwin's  substitute. 

Air.  Wagstaff:  Mr.  Chairman  and  gentlemen:  I  think  we 
are  altogether  twisted  on  this  paper.  If  you  will  remember,  a 
year  ago  you  voted  that  there  should  be  several  standing  com- 
mittees to  report  on  this  Convention  annually.  As  I  take  it  this 
report  that  has  been  presented  on  standard  tools  this 
morning  is  one  of  the  reports  of  such  a  Com- 
mittee. I  would  suggest,  if  I  be  in  order,  that  this 
paper  be  turned  over  to  a  Committee  and  that  Committee  bring 
before  this  convention  such  items  of  this  report  as  they  deem  it 
advisable  for  this  Convention  to  approve.  It  never  entered  my 
mind  that  any  of  these  standardizing  committee  papers  would  be 
accepted  without  revision  but  just  put  together  in  such  a  manner 
that  we  could  understand  them;  and  it  seems  to  me  we  ought  to 
accept  the  report,  refer  it  to  a  committee  and  let  the  Committee 
report  to  the  Convention  later  on. 

The  President:  I  would  like  to  put  the  motion,  gentlemen, 
and  then  you  can  talk.    Has  this  motion  a  second? 

Mr.  Troy:  The  motion  of  Mr.  Goodwin  has  been  seconded. 

The  President:  It  has  been  moved  and  seconded  that  the  re- 
port of  the  Committee  on  Standardizing  Tools  and  Equipment 
be  accepted  and  the  Committee  be  given  a  vote  of  thanks  for  its 
able  piece  of  work.    Is  that  the  motion? 

Mr.  Goodwin  :  That  is  the  motion. 

Mr.  Brown:  I  am  of  the  opinion  that  this  ought  not  to  be 
acted  on  too  hastily.    It  would  be  favorable  to  me,  as  has  been 
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stated  here,  that  this  report  be  accepted  and  the  Committee  cord- 
ially thanked.  Defer  action  pending  a  consideration  with  the 
different  manufacturers.  'Then  we  will  get  something  thai  this 
body  can  work  on.  I  think  it  would  be  hasty  indeed  for  us  to 
adopt  the  suggestions  offered.  The  Committee  is  perpetual.  We 
can  have  amendments  made  or  additions  or  improvements  to  this 
in  a  year. 

Mr.  Best :  It  would  seem  that  the  gentleman  has  not  read 
the  report  of  the  Committee.  I  have  in  my  room  a  great  bundle 
of  letters  from  the  punch  and  shear  manufacturers  and  do  not 
think  we  have  been  hasty  in  this  matter  at  all  in  making  our  re- 
commendations. We  have  been  ten  months  in  correspondence 
with  them.  Some  of  the  members  here  are  of  the  opinion  that 
we  must  accept  the  entire  report.  Nothing  of  the  kind.  We  can 
vote  on  couplings,  dies  and  punches,  and  drop  it  there,  and  then 
take  up  the  next  subject.  You  can  vote  on  pneumatic  tools  or 
any  portion  of  the  report.  It  is  not  necessary  to  adopt  the  report 
as  a  whole.  The  Committee  expected  you  to  take  up  each  sub- 
ject separately. 

The  President :  There  is  a  motion  before  the  house  that  this 
report  be  accepted  with  a  vote  of  thanks  to  the  Committee. 

The  President:  What  do  you  wish  to  do  with  this  Com- 
mittee, extend  for  another  year? 

Mr.  Wilson:  I  move  that  this  Committee  be  extended  fol 
another  year. 

The  motion  was  seconded  by  several  members. 

Mr.  Gray :  I  would  amend  that  motion  so  that  a  Committee 
will  be  appointed  on  this  paper  to  report  before  the  Convention 
as  to  their  recommendations  for  the  addoption  of  part  or  all  of  it. 

Mr.  Best :  I  second  the  motion. 

The  President:  The  same  Committee? 

Mr.  Gray :  Appoint  any  Committee  you  wish. 

The  President :  The  motion  before  the  house  is  that  a  Com- 
mittee be  appointed  to  check  up  and  look  over  the  report  made 
to  the  Committee,  make  recommendations  before  the  close  of  this 
Convention  as  to  whether  the  whole  of  the  report  or  part  of  11 
shall  be  adopted  and  whether  they,  this  Committee,  shall  be  ex- 
tended for  another  year. 

Mr.  Best :  They  will  not  serve  for  another  year.  You  cannot 
get  it  extended. 

The  question  was  put  by  the  chair  and  the  motion  carried 
unanimously. 

The  President :  On  this  Committee,  I  will  appoint  Mr.  Best — 
Mr.  Smythe :  I  take  exception  to  that.    He  has  worked  all 
the  year.    Mr.  Lucas  and  some  of  these  gentlemen  have  right 
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ideas  on  this  and  they  ought  to  be  appointed.  I  don't  think  it  is 
right  to  put  on  members  of  the  old  Committee. 

The  President :  Mr.  Kelly,  Mr.  Lucas  and  Mr.  Flavin. 

Mr.  Flavin :  Mr.  President,  I  suggest  that  you  appoint  some- 
body else  in  my  place.  Of  course,  I  am  in  the  tool  business  and 
it  might  not  look  right. 

The  President :  Mr.  Kelly,  Mr.  Lucas  and  Mr.  Ratterman 
will  please  serve  on  the  Committee. 

The  President :  The  next  order  of  business  is  the  report 
of  the  Committee  on  the  Standardizing  of  Pipe  Flanges.  Mr. 
Crombie  of  Hamilton,  Ontario,  is  Chairman  of  this  Com- 
mittee. 

REPORT    OF    COMMITTEE    ON  STANDARDIZING 
PIPE  FLANGES. 

The  subject  of  a  universal  standard  flange  list  that  would  be 
reliable  and  would  not  be  hard  on  the  Manufacturers  with  their 
numerous  patterns,  a  standard  that  would  be  acceptable  to  the 
different  Boards  of  Boiler  Rules  and  Boiler  Insurance  Companies, 
is  a  subject  that  has  occupied  the  attention  of  Engineering  Socie- 
ties throughout  the  world.  Today  we  are  called  upon  to  look 
back  over  the  work  that  has  been  accomplished  along  these  lines 
and  compare  several  of  the  standards  in  general  use  today. 

Experiments  have  been  conducted  at  various  times  to  prove 
the  strength  of  flanged  fittings  and  the  result  of  these  experiments 
has  given  to  the  Engineering  world  valuable  data  on  which  to 
base  their  calculations  as  to  the  strength  of  pipe  flanges  and  the 
safe  load  they  are  able  to  sustain. 

We  will  not  be  able  to  deal  fully,  within  the  scope  of  this 
paper,  with  the  experiments  that  have  been  conducted  at  different 
times  to  prove  the  strength  of  flanged  joints,  and  find  out  where 
failure  would  possibly  occur,  and  thus  make  each  link  in  the 
chain  not  only  safe  to  withstand  the  required  pressure,  but  safe 
against  abnormal  conditions  such  as  vibration,  water  hammer,  or 
the  careless  opening  of  a  stop  valve  under  a  heavy  head  of  steam. 
Professor  Thurston  has  shown  by  experiment  that  the  pressure 
due  to  water  hammers  may  be  ten  times  that  which  the  pipe  was 
expected  to  sustain  in  its  regular  work. 

There  are  two  recognized  standards  for  pipe  flanges  in  the 
United  States  and  Canada.  One  for  pressure  up  to  125  lbs. 
was  adopted  by  a  joint  meeting  of  the  American  Society  of 
Mechanical  Engineers,  The  Master  Steam  Fitters'  Association 
and  tlic  Manufacturers,  and  is  known  as  the  A.  S.  M.  E.  Standard. 

The  other,  for  pressure  up  to  250  lbs.  was  adopted  at  a 
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meeting  of  the  Manufacturers  some  eight  years  ago.  T  have  left 
out  the  light  flange  list  which  is  only  for  50  lbs.  pressure  and 
in  Fig.  1  present  to  you  the  sizes  adopted  by  the  A.  S.  M.  E. 
These  sizes  I  have  put  in  what  1  /believe  to  be  the  most  convenient 
system,  leaving  out  all  data,  such  as  depth  of  spigot,  or  size  of 
fillet,  leaving  for  your  attention  only  the  essential  matters  which 
are  necessary  for  use  to  see  and  compare. 

High  pressure  screw  flanges  are  shown  at  Fig.  2.  These 
differ  from  the  A.  S.  M.  E.  standard  in  size  of  flange,  diameter 
of  pitch  circle  and  size  of  bolts  and  are  intended  for  pressure  up 
to  250  lbs.  At  Figs.  3  and  4  we  have  the  same  flanges  as  to 
diameter  and  pitch  circle  but  with  a  slight  difference  in  the  hub 
diameter,  and  thickness,  as  these  are  made  of  forged  steel,  whilst 
Figs.  1  and  2  are  of  Cast  Iron  or  ferro  steel. 

For  steam  pressure  these  screwed  flanges  have  their  limita- 
tions as  the  U.  S.  Marine  Rules  will  not  allow  a  threaded  joint 
over  5  inches  diameter. 

It  is  necessary  to  use  some  other  form  of  joint  than  the 
screwed  one.  The  flange  may  be  bored  out,  heated  and  slipped  on 
to  the  pipe  and  the  end  peened  over,  or  the  hub  of  the  flange  may 
be  drilled  and  the  flange  rivetted  to  the  pipe.  Sometimes  the 
flange  is  bored  out  large  enough  to  make  an  easy  fit  on  the  pipe, 
the  pipe  is  then  flanged  over,  the  ends  of  pipe  forming  the  joint, 
the  flange  is  thus  free  to  move  around  and  engage  the  bolt  holes 
in  any  quarter,  Figs.  5  and  6  show  these  flange  lists. 

At  Fig.  7  we  have  the  British  Standard.  You  will  observe 
that  they  have  one  diameter  of  flange  and  one  diameter  of  bolt 
circle  for  each  size  of  pipe.  This  must  appeal  to  us,  because  in 
drilling  only  one  jig  would  be  required  for  each  size  of  pipe,  to 
take  either  high  or  low  pressure.  It  will  only  be  necessary  to 
change  the  bushing  in  the  jig  to  suit  the  size  of  drill.  The  flanges 
are  increased  in  thickness  for  the  higher  pressures,  and  the  bolt 
diameter  is  also  increased.  In  each  of  the  foregoing  flange  lists, 
the  holes  are  pitched  in  multiples  of  four  so  that  the  flange  may 
be  turned  to  any  quarter. 

I  wish  to  present  for  your  consideration  what  is  known  as 
"The  Lovekin  Universal  Standard,"  Fig.  8.  This  Standard  was 
gotten  out  by  Mr.  T.  D.  Lovekin,  Chief  Engineer  of  the  Xew 
York  Shipbuilding  Co.,  of  Camden,  N.  J.,  and  is  the  result  of 
experiments  to  determine  the  best  design  of  flange  for  marine 
work.  Following  are  extracts  from  Air.  Lovekin's  paper  on  this 
subject.  "I  went  at  the  designing  of  this  flange  with  as  much 
pleasure  as  though  I  were  designing  an  engine,  and  after  having 
gathered  together  all  the  data  I  could,  I  almost  concluded  that 
this  branch  of  Engineering  had  been  left  to  the  old  and  familiar 
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method  of  ''rule  of  thumb."  Be  it  as  it  may,  I  cannot  refrain 
from  expressing  the  view  that  while  prominent  engineers  have 
frequently  taken  this  subject  up,  they  have  seldom  given  the 
matter  serious  thought,  but  in  the  case  of  a  flange  springing 
between  bolts,  or  the  bolts  themselves  being  weak,  have  either 
said  to  the  Draftsman,  "Put  another  l/%  inch  on  the  thickness,'" 
or  "Put  the  next  size  larger  bolt  in  and  I  think  you  will  avoid 
the  trouble." 

There  seems  to  me  there  has  been  more  talk  on  such  items 
as  multiples  of  four  bolts  being  absolutely  essential  to  any 
standard  and  the  thought  as  to  how  this  or  that  suggestion  would 
affect  the  valve  maker  with  his  numerous  patterns  on  hand,  than 
as  to  how  this  whole  matter  was  going  to  affect  the  engineer 
whether  at  sea  or  on  shore. 

There  is  no  doubt  in  imy  mind  but  that  the  industrial  estab- 
lishments throughout  our  whole  country  are  suffering  from 
leaky  joints  in  steam  pipes^  and  spending  thousands  of  dollars 
on  various  kinds  of  gaskets  in  order  to  remedy  defects  which  are 
chiefly  due  to  a  lack  of  strength  in  the  flanges  themselves.  While 
firmly  believing  in  standards,  the  present  time  for  the  higher 
pressures,  some  of  the  best  concerns  in  New  York  City  today 
are  ordering  forged  steel  flanges  of  the  same  dimensions  as  the 
standard  cast  iron  ones  in  use  at  the  present  time  for  large  power 
plants,  and  they  are  ordering  these  ponderous  steel  flanges  for 
safety  only. 

What  we  all  want  is  a  universal  standard,  but  we  will  never 
have  this  so  long  as  the  Mechanical  Engineers  of  the  world  adhere 
to  the  multiple  of  four  bolts. 

Continuing  he  speaks  of  the  "'bulky,  yet  weak  flange  list 
known  as  the  Mechanical  Engineers'  Standard,"  which  in  most 
cases  under  my  supervision  has  proven  so  inefficient  in  the  num- 
ber of  bolts  used  as  to  often  require  the  placing  of  additional 
bolts  between  these  multiples  of  four  after  the  work  has  been 
erected.  Personally  I  do  not  believe  that  there  is  a  shipbuilder  or 
marine  engineer  in  the  United  States  who  would  support  such  a 
standard  as  is  used  in  the  general  commercial  work  for  pressure 
above  150  pounds.  If  this  is  correct,  why  then  should  we  not  all 
unite  in  one  standard  for  the  higher  pressures?  There  is  posi- 
tively no  good  reason  why  we  should  not  have  that  same  factor 
of  safety  in  our  power  house  that  we  have  in  our  ships. 

Further,  in  my  opinion  any  standard  flange  list  should  have 
the  joints  or  flanges  equal  at  least  to  the  bursting  strength  of  the 
pipe  itself  so  that  we  could  rest  assured  that  in  the  case  of  water 
hammers  and  other  shocks  of  a  similar  nature,  we  had  at  least 
done  our  best  from  an  engineering  standpoint. 
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These  flanges  (Fig.  8)  have  been  designed  very  carefully 
with  a  view  of  overcoming  all  possible  objection.  '1  hey  are 
designed  for  a  pressure  of  300  pounds,  the  same  diameter  of 
flange,  diameter  of  pitch  circle,  and  number  of  bolts,  however,  to 
be  used  on  all  pressures  between  100  and  300  pounds,  the  inten- 
tion being  to  use  this  proposed  universal  standard  flange  list  as 
designed  for  pressure  between  200  and  300  pounds,  and  then  to 
modify  the  size  of  the  bolts  for  pressures  between  too  and  200 
pounds  on  all  pipes  above  four  inches  so  that  we  would  never 
use  less  than  a  -^-inch  bolt  within  the  range  of  sizes  given.  In 
all  these  designs  I  have  kept  the  section  where  the  bolt  passes 
through,  the  same  throughout.  Knowing  this  section  to  be  more 
in  accordance  with  mechanical  principles  than  the  parallel  section 
commonly  employed,  caused  me  to  adopt  this  form,  and  I  have 
had  numerous  samples  made  and  tested  so  as  to  prove  my  state- 
ments. Furthermore,  I  might  mention  that  in  order  to  be  cer- 
tain as  to  what  could  be  accomplished  in  the  direction  of  expanded 
joints,  I  made  several  samples  of  steel  pipe  20  inches  diameter 
and  ^-inch  thick,  and  the  work  done  was  such  that  the  Committee 
of  Science  and  Arts  of  the  Franklin  Institute  awarded  me  the 
Elliott  Cresson  Gold  Medal  for  my  work  in  this  new  field  of 
engineering. 

In  all  cases  where  expanded  joints  are  made  I  am  certain 
that  if  necessary  we  can  burst  the  pipe  without  in  any  way  affect- 
ing the  expanded  joint  when  properly  made. 

It  is  also  absolutely  impossible  to  have  a  leak  between  the 
flange  and  the  pipe  when  so  expanded,  for  I  have  made  numerous 
tests  wherein  I  have  heated  both  the  pipe  and  the  flange  red 
hot  and  then  plunged  the  same  in  water  and  afterwards  placed 
them  under  a  test  pressure  of  5,000  pounds  per  square  inch  with- 
out any  sign  of  leakage  whatever.  This  will  be  apparent  to  all 
when  it  is  considered  that  the  ends  of  the  pipes  themselves  form 
the  joint  and  any  additional  clamping  effect  produced  by  the 
bolts  has  a  tendency  to  pull  the  pipe  closer  to  the  flange  in  direct 
proportion  to  the  angle  of  flare,  the  small  shoulder  at  the  end 
preventing  the  pipe  toeing  forced  out  of  the  flange. 

The  advantages  sought  in  this  flange  list  are  as  follows : 

First.  A  uniform  outside  diameter  of  pipe  flange  for 
pressure  between  100  and  300  pounds. 

Second.    A  uniform  pitch  circle  for  bolting  flanges  together. 

Third.  A  sufficient  number  of  bolts  to  be  equal  in  strength 
to  the  bursting  pressure  of  the  pipe. 

Fourth.  A  flange  section  fully  as  strong  as  the  holt  section 
in  all  oases  so  designed  that  the  weight  of  same  is  reduced  to  a 
minimum. 
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Fifth.  To  have  all  bolts  entirely  outside  of  the  gasket, 
thereby  preventing  troublesome  leakage  through  bolt  holes  such 
as  is  often  encountered. 

Sixth.  That  the  areas  of  the  gaskets  between  flanges  may  be 
subjected  to  a  uniform  pressure  per  square  inch  in  all  cases  by 
means  of  the  number  of  bolts  used,  said  total  pressure  on  gaskets 
being  in  excess  of  the  tendency  to  pull  joints  apart  (due  to  the 
internal  pressure  in  the  pipe)  without  subjecting  the  bolts  to  a 
stress  of  over  5.000  pounds  per  square  inch,  under  working 
pressure.  This  feature  of  the  gasket  is  a  very  important  one, 
and  the  design  submitted  requires  the  minimum  amount  of 
material  that  could  be  desired  for  such  (purpose,  thus  securing  a 
great  saving  in  the  supply  and  renewal  of  these  gaskets. 

Seventh.  The  flange  as  shown  may  be  used  for  either  copper 
or  steel  pipe  and  can  be  made  of  steel  or  iron  for  copper  pipe, 
when  not  subjected  to  corrosion,  therefore  eliminating  the  practice 
of  brazing  the  copper  pipe  to  the  flange,  which,  from  results 
shown  is  not  a  necessity  but  rather  a  source  of  danger.  Where 
necessary  or  advisable  to  use  brazing  metal  or  bronze  flanges,  they 
may  be  of  the  same  sectional  area  as  the  steel  flanges  shown, 
inasmuch  as  these  steel  flanges  have  been  designed  for  steel  pipe, 
and  the  same  sections  may  be  made  of  brazing  metal  for  copper 
pipe,  and  bear  practically  the  same  relation  as  steel  flanges  for  the 
steel  pipe. 

The  following  figures  give  the  working  stress  on  the  bolts 
due  to  300  pounds  pressure  over  the  entire  area  of  pipe  and  gasket. 
Diam.  of  Pine.... 2  in.  4  in.  6  in.  8  in.  12  in.  14  in.  16  in.  18  in.  2oin. 
Stress   in  Bolts:    2,850  4210  4.540  4,560  5,540  5,220  6,050  5,350  6,000 

All  ibelts  to  be  of  good  mild  steel  or  best  grade  of  wrought 
iron,  steel  of  60.000  tensile  strength;  iron  45,000  tensile  strength 
have  ample  safety  in  all  cases. 

The  foregoing  flanges  are  for  connecting  the  pipe  line,  or 
for  connecting  valve  and  pipe  line,  and  cannot  be  attached  to  the 
boiler.  Following  are  a  few  of  the  methods  employed  to  form  a 
steam  outlet  from  the  boiler. 

The  valve  may  be  bolted  direct  to  shell  plate  on  large  boilers, 
the  spigot  on  valve  flange  engaging  the  hole  in  boiler  shell. 

Fig.  9  shows  a  list  of  steel  pipe  flanges  for  riveting  direct  to 
boiler  shell ;  these  flanges  are  threaded  for  pipe.  I  have  provided 
the  pitch  circle  and  number  of  rivets  required  for  YA  or  %-inch 
single  rivetting. 

Fig.  10  are  extensively  used  in  British  marine  practice,  the 
pad  as  shown  is  rivetted  to  the  shell  of  boiler,  studs  to  take 
standard  size  flange  are  screwed  in  between  the  rivets.  The 
flanged  pad  is  for  higher  pressures. 
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The  saddle  shown  is  often  employed  and  is  made  from  steel 
plate. 

At  Figs,  ii  and  T2  we  have  a  complete  list  of  saddle  nozzles 
for  which  we  are  indebted  to  the  Crane  Co.,  Chicago.  Some  years 
ago  the  Crane  Company  conducted  a  large  number  of  destructive 
tests  to  prove  for  their  own  satisfaction  the  bursting  point  of 
their  flanged  fittings.  Some  52  pieces  were  subjected  to  hydraulic 
pressure  until  they  burst.  These  fittings  were  principally  tees  and 
ells,  only  one  piece  of  pipe  being  tested.   The  test  pieces  averaged  : 

Ferro  steel,  33,000  pounds  and  cast  iron,  22,000  pounds 
tensile  strength. 

Using  these  destructive  tests  as  a  basis,  they  have  formu- 
lated the  following  rule,  which,  when  applied  to  flanged  fittings 
can  be  used  to  determine  the  thickness  of  metal  for  a  given 
pressure  or  the  thickness  of  metal  being  known  to  determine  the 
pressure  required  to  burst  the  fitting. 

Rule  No.  1.    Thickness  of  body  being  known  to  determine 
the  bursting  point : 
T 

—  xS  =  B 
D 

Rule  No,  2.  BxD 

 -T 

S 

where      T  =  thickness  of  metal. 

D  =  Inside  diameter.  .... 
S  =  65  per  cent  of  tensile   strength  up  to   12  inches 

diameter,  larger  sizes  us  60  per  cent. 
B  =  Bursting  point. 

For  working  pressure  divide  result  by  a  factor  of  safetv  4 

to  8. 

A  comparison  of  the  theoretical  bursting  point  shown  by  the 
proposed  rule  and  the  actual  results  are  as  follows : 
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At  Fig.  13  we  have  a  list  of  sizes  made  by  the  Bigelow  Co., 
New  Haven,  Conn. 

Fig.  14  shows  the  style  of  saddle  nozzle  used  in  British  prac- 
tice ;  they  are  of  forged  steel  and  are  cone-shaped ;  this  allows 
of  one  diameter  pitch  circle  for  the  rivets  instead  of  an  ellipse 
as  in  Figs,  n  and  12;  the  diameter  of  top  flange  is  British 
standard.  I  might  state  here  that  this  standard,  of  which  I  have 
presented  to  you  a  small  part  in  Fig.  7,  was  gotten  up  by  the 
Engineering  Standards  Committee,  supported  by  The  Institution 
of  Civil  Engineers,  The  Institution  of  Mechanical  Engineers,  The 
Institution  of  Naval  Architects,  The  Iron  and  Steel  Institute,  and 
the  Institution  of  Electrical  Engineers. 

Apart  from  these  standards  mentioned  herein,  many  of  the 
valve  makers  have  standards  of  their  own.  I  have  tried  to  present 
to  you  the  best  that  there  is  on  this  subject,  and  hope  to  have  more 
in  hand  by  the  time  we  meet  in  Louisville,  Ky. 

Through  the  failure  of  all  the  members  of  this  committee 
to  serve,  I  regret  being  unable  to  bring  any  definite  resolutions 
before  you,  but  would  suggest  that  a  strong  committee,  working 
in  conjunction  with  other  associations  interested,  should  work 
towards  that  goal :  A  Universal  Standard  Pipe  Flange  List. 

Mr.  Crombie :  Mr.  Chairman  and  Gentlemen :  This  paper 
has  been  printed  and  placed  in  your  hands,  and  I  think  it 
will  be  folly  to  read  it  to  the  members.  I  think  a  Committee 
should  be  appointed  to  work  upon  this  subject.  We  are 
indebted  to  Joseph  Ryerson  &  Son  for  publishing  part  of  it 
in  their  journal.  We  have  given  all  the  different  standards 
that  are  in  general  use  in  regard  to  pipe  flanges  at  the  present 
date.  It  is  too  large  a  subject  to  handle  now.  I  move  that  a 
Committee  be  appointed  to  work .  upon  this  for  another  year 
and  bring  something  definite  before  this  Association. 

The  motion  was  seconded. 

Mr.  Best:  1  think  it  would  be  unwise  to  extend  the 
Committee  another  year  because  the  American  Society  of 
Mechanical  Engineers  on  July  18th,  1894,  adopted  the  stan- 
dard flanges,  and  standard  drilling  of  same.  Perhaps  there 
are  a  number  of  new  members  here  who  do  not  quite  under- 
stnd  what  standard  flanges  are.    For  their  benefit  I  will  ex- 
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plain  that  standard  flanges  arc  drilled  in  multiples  of  four  so 
that  a  valve,  a  fitting,  an  angle  valve  or  any  other  kind  of 
valve,  can  be  faced  in  any  quarter.  Until  June  28th,  1901,  the 
manufacturers  fought  the  standard  recommended  by  the  A.  M. 
S.  E.,  but  on  June  28th,  1901,  the  manufacturers  of  this  country 
adopted  the  standard  as  recommended  and  adopted  by  the  Ameri- 
can Society  of  Mechanical  Engineers.  This  standard  is  now 
in  existence,  and  I  venture  the  assertion  that  every  foreman 
iboiler  maker  in  the  United  States  in  contract  shops  has  a  copy 
of  standard  flanges  before  him  and  uses  it  upon  all  of  his 
nozzles,  flanges  and  everything  requiring  drilled  flanges  because 
the  system  is  absolutely  perfect,  it  is  beyond  criticism,  and  [ 
see  no  reason  why  we  should  extend  this  Committee  another 
year. 

The  President:  For  the  last  12  or  15  years  I  have  not  been 
in  contract  shops.  Previous  to  that  time  I  had  charge  of  contract 
shops  myself.  At  that  time  I  would  order  a  set  of  flanges,  the 
boiler  would  be  laid  out,  the  templates  made,  and  the  hole^ 
put  in  the  straight  sheets,  and  along  come  the  flanges.  When  1 
come  to  (put  my  templates  on  I  found  the  holes  would  go  right 
in  the  root  of  the  flange,  and  there  would  be  a  difference  in 
the  flat  part  of  the  flange — there  was  a  difference  in  the  thickness 
of  them,  and  so  on.  Every  manufacturer  made  a  different  kind 
of  flange.  Since  the  adoption  of  the  standard  by  the  American 
Society  of  Mechanical  Engineers  I  have  had  no  experience  in 
contract  shops,  and  I  could  not  say  how  this  matter  has  been 
since.    I  wish  Mr.  Best  would  explain  about  steel  flanges. 

Mr.  Best :  Mr.  President  and  Gentlemen :  Forged  steel 
flanges  are  entirely  a  different  proposition.  It  was  not  intended 
that  this  Committee  serve  on  forged  steel  flanges  at  all,  because 
we  usually  have  a  standard.  In  all  the  monthly  stock  lists 
issued  i'by  the  iron  and  steel  merchants  or  by  any  concern 
handling  forged  steel  flanges,  the  diameter  of  the  flanges  is 
always  given.  The  idea  is  to  adopt  a  standard  flange  so  that 
anyone  making  or  buying  a  nozzle  for  a  boiler,  a  valve  or  fitting 
of  any  kind,  even  though  it  is  a  pipe  fitting,  the  flange  to 
receive  the  pipe,  will  be  of  a  standard  diameter  and  drilled 
standard. 

Mr.  Lucas:  The  statement  has  just  been  made  that  every 
contract  foreman  in  the  United  States  is  perfectly  acquainted 
with  the  standard  flanges  in  use  as  given  in  this  book,  which  I 
believe  is  true.  Railway  master  boiler  makers  are  also  acquainted 
with  these  rules,  and  they  get  these  books  every  month  from  the 
different  manufacturers;  but  we  cannot  recommend  them  as 
our  standard.    We  can  recommend  adopting  the  standard  of  the 
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American  Society  of  Mechanical  Engineers  because  it  is  not  our 
standard  at  all. 

Mr.  Cromsbie :  I  think  that  there  is  a  wrong  impression  about 
this  paper.  Its  title  is  "Standard  Pipe  Flanges  for  Steam  Boil- 
ers, Etc."  What  Mr.  Best  wishes  us  to  adopt  in  the  list  here 
is  for  the  pipe  line,  and  is  not  for  steam  boilers.  We  may  adopt 
this  standard,  but  there  are  other  things  to  be  taken  into  con- 
sideration. I  will  withdraw  my  motion,  and  move  that  we  adopt 
the  standard  of  the  A.  S.  M.  E.,  as  ours,  that  it  be  put  in  our 
Book  of  Rules,  and  a  Committee  be  appointed  to  work  upon  the 
matters  in  connection  with  this.  I  have  drawings  here  illus- 
trating the  flanges  for  boilers,  for  marine  or  land  work.  If  you 
will  look  at  the  whole  paper  you  will  find  that  there  is  much 
information  in  it  with  reference  to  this  subject.  I  have  the  cast 
iron,  the  ferro  steel,  wrought  iron  and  forged  steel  flanges  all 
worked  up  to  the  different  standards.  I  think  it  would  be 
foolish  to  discuss  the  matter  entirely.  We  can  adopt  this  part 
of  it,  and  have  the  other  parts  put  before  a  Committee  to  work 
on  during  the  coming  12  months. 

Mr.  Best :  Mr.  President  and  Members :  I  move  as  an 
amendment  to  the  motion,  that  the  Association  adopt  the  Ameri- 
can Society  of  Mechanical  Engineers'  standard  flanges,  and  that 
the  Committee  be  continued  for  another  year  on  wrought  iron, 
steel  and  all  boiler  flanges  and  nozzles. 

The  President :  The  motion  is  that  we  adopt  the  American 
Society  of  Mechanical  Engineers'  standard  pipe  flange,  the 
Committee  on  Boiler  Flanges  be  extended  for  one  year,  and  an 
addition  of  three  to  that  Committee  be  appointed  by  the  chair. 

The  motion  was  seconded  by  several  members  and  a  vote 
being  taken,  the  motion  was  carried  unanimously. 

The  President:  Mr.  Wheeling,  Mr.  Filcher  and  Mr.  New- 
dyke  will  please  act  on  that  Committee. 

The  President :  Next  will  be  the  report  of  the  Committee  on 
which  is  the  long  way  of  the  sheet. 

REPORT  OF  COMMITTEE  ON  WHICH  IS  THE  LONG 
WAY  OF  THE  SHEET. 

Let  us  suppose  that  an  order  has  been  received  in  the  shop 
for  a  certain  number  of  sheets,  96  inches  long  by  48  inches  wide, 
to  be  railed  to  a  radius  of  60  inches.  No  sketch  is  enclosed  with 
order,  only  the  indefinite  information  to  "roll  sheets  the  long 
way." 

Much  time  could  be  taken  up  discussing  whether  the  narrow 
or  long  side  of  a  plate  should  be  entered  into  the  rolls  when 
Irving  to  fill  this  order. 
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It  seems  to  be  generally  accepted  in  rolling  boiler  plate,  that 
the  proper  way  would  be  to  enter  the  narrow  end  of  the  plate 
into  the  rolls  and  thus  curve  the  long  edge  of  the  plate. 

In  the  Sheet  Iron  Department,  the  opposite  result  would 
follow,  the  sheet  being  entered  into  the  rolls  the  long  edge  <>\  the 
sheet  to  the  length  of  the  rolls. 


Sh  ort' to  ay 


We  believe  that  the  standard  for  our  Association  should  be 
according"  to  Fig.  2  in  the  sketch,  or  stated  definitely,  as  follows. 
(That  in  a  sheet  of  96"x48"  rolled  to  60"  radius,  the  48"  end  of 
the  sheet  should  be  entered  into  the  rolls,  and  the  96  inches  of 
sheet,  or  the  length  of  the  sheet,  should  travel  to  the  circumfer- 
ence of  the  rolls,)  or  stated  simply  (that  the  long  edge  of  the 
plate  or  sheet  be  curved  as  per  Fig.  2  when  ordered  to  roll  sheet 
the  long  way.) 

Respectfully  submitted, 

Jas.  Crombie,  Chairman, 
R.  W.  Hazzard, 
Jas.  Joyce, 

Committee. 

Mr.  Crombie :  This  is  short  and  sweet,  but  we  could  discuss 
it  from  imorning  until  night.  I  move  that  the  standard  of  our 
Association  be  according  to  the  last  clause  in  the  report :  that 
the  long  edge  of  the  plate  or  sheet  be  curved,  when  the  plate 
or  sheet  is  ordered  rolled  the  long  way. 

The  President:  My  method  of  ordering  a  piece  of  shell  or 
cylinder  part  of  boiler  outside  of  shop  is  to  mention  which  part 
of  it  goes  lengthwise  of  the  boiler  or  tank,  etc.,  as  the  case  may 
be.  We  then  know  that  it  is  to  be  rolled  the  opposite  way. 
giving  at  the  same  time  the  diameter  to  which  you  wish  it  to  be 
rolled. 

Mr.  Goodwin:  I  second  the  motion. 

The  President:  The  motion  is  that  we  adopt  the  report  of 
the  Committee,  which  is  that  the  sheet  lengthwise  into  the  roll 
is  the  long  way  of  the  sheet. 
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A  vote  was  taken  and  the  motion  carried  unanimously. 

Mr.  Best:  It  might  be  put  in  a  little  different  form  because 
you  generally  receive  an  order  by  telegram  or  otherwise  to  ship 
one  sheet  24x36,  rolled  the  long  way  of  the  sheet  to  44-inch 
diameter.  There  is  going  to  be  confusion  unless  made  to  read 
a  little  plainer. 

Mr.  Wheeling:  I  think  the  report  itself  explains  what  it 
means.  I  do  not  think  we  need  to  go  any  further  on  that  sub- 
ject. 

The  President:  The  report  on  boiler  explosions  is  next 
in  order.    Mr.  Goodwin  is  Chairman  of  the  Committee. 

Mr.  Goodwin :  I  am  satisfied  that  we  will  have  no  discussion 
upon  the  recommendation  or  the  adoption  of  this  report.  Con- 
sequently I  am  satisfied  that  the  only  thing  to  be  done  is  to 
have  it  read  and  accepted.  I  am  very  sorry  indeed  we  could 
not  issue  it  in  printed  form  in  advance  of  the  Convention,  but 
owing  to  our  financial  condition  the  Executive  Committee 
thought  it  unwise  to  do  so.  Furthermore  it  could  not  be  of  any 
great  service,  except  for  reading  and  reference.  As  you  are  all 
aware,  the  question  is  one  you  cannot  take  up  and  treat  very 
severely,  except  on  technical  lines.  No  one  can  be  referred  to 
as  an  example  as  none  of  us  care  to  be  advertised  on  those  lines. 
The  suggestions  in  its  statements  have  been  made  up  from 
authors,  and  from  people  who  have  had  experience  so  that 
the  Committee  does  not  deserve  much  credit.  They  gave  me 
all  the  information  they  could.  "The  Boiler  Maker"  magazine, 
in  this  month's  issue,  had  some  data  that  is  included  in  this 
report  as  a  matter  of  record  for  our  Association.  It  was  taken 
from  "The  Locomotive,"  issued  by  the  Hartford  Steam  Boiler 
Insurance  Society,  I  thought  it  was  excellent  information,  and 
so  have  embodied  it  in  the  report. 

REPORT  OF  COMMITTEE  ON  BOILER  EXPLOSIONS. 

The  causes  of  boiler  explosions  are  numerous,  but  it  is 
seldom  that  the  cause  is  not  understood.  When  uncertainty  ex- 
ists, it  is  probably  due  to  the  fact  that  the  case  was  not  properly 
investigated.  When  this  is  done,  the  causes  are  usually  found 
to  be  simple  and  well-known.  When  we  reflect  upon  these,  we 
are  fully  cognizant  of  the  fact  that  much  can  be  said  that  would 
be  of  vital  interest  to  each  one  of  us,  on  a  subject  that  imposes 
a  responsibility  upon  every  one  connected  with  this  profession. 
We  can  realize  what  neglect  on  our  part  may  mean  in  the 
destruction  of  property,  and  more  than  all,  what  a  disaster  an 
explosion  may  be,  as  to  loss  of  life.    If  we  give  conscientious 
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thought  to  our  duty  in  personal  inspection  and  examination,  we 
will  be  convinced  what  part  in  tin's  life  we  are  playing  today. 

Your  Committee  feels  that  too  much  can  not  be  said,  in 
impressing  upon  your  minds  the  importance  of  such  work,  and 
the  necessity  of  using  all  the  energy  on  hand,  heart  and  brain, 
in  endeavoring  to  reduce  these  calamities  to  a  minimum.  As 
has  been  said  by  a  well-known  author,  the  management  of  ^team 
boilers,  or  more  correctly,  their  mis-management,  is  the  usual 
cause  of  explosions.  A  well-made  boiler  with  good  management 
and  proper  supervision  may  be  considered  practically  free  from 
danger. 

Usually  progressing  decay  by  corrosion  is  the  most  common 
of  all  causes  of  explosions  of  steam  boilers.    A  boiler  designed 
and  constructed  of  the  best  possible  proportions,  and  of  the  best 
materials,  having  at  the  start  a  factor  of  safety  of  4^   to  5, 
may  be  considered  as  safe  against  this  kind  of  accident,  but  with 
its  beginning,  decay  also  begins,  and  the  original  margin  of 
safety  is  constantly  lessened  by  never-ceasing  disintegration. 
The  result  is  a  reduction  of  this  margin  to  that  represented  by 
the  difference  between  the  working  pressure,  and  that  fixed  as 
a  maximum  by  the  inspector's  tests.    Professor  Thurston  says : 
"Theories  of  explosions,  due  to  other  causes  than  simple  in- 
creases of  steam  pressure,  or  decrease  in  strength  of  boiler, 
are  as  various  as  they  are  interesting.    The  majority  of  all  boiler 
explosions  have  been  found  to  be  due  to  causes  which  could  have 
been  readily  detected,  and  which  are  the  simplest  and  most  obvi- 
ous.    Explosions  have   occurred  which   were  so  exceptionally 
violent,  or  which  occurred  under  such  unusual  and  singular 
conditions,  as  to  give  rise  to  the  question  whether  some  peculiar 
phenomenon  is  not  concerned  in  the  bringing  about  of  so  extra- 
ordinary results.    It  is  found  in  nearly  all  explosions  that  either 
by  a  gradual  rise  in  pressure  the  resisting  power  of  the  boiler 
has  been  exceeded,  or  that  by  a  gradual  reduction  of  the  strength 
of  the  structure,  until  it  is  insufficient  to  withstand  the  allowed 
working  pressure,  and  a  general  yielding  leads  to  an  explosion. 
Such  cases  require  little  comment  and  no  explanation  ;  but  the  rare 
instances  in  which  a  sudden  development  of  force  far  in  excess 
of  those  exhibited  in  regular  working,  have  been  believed  to 
have  been  observed,  and  have  given  rise  to  much  speculation,  to 
many  ingenious  theories,  and  to  an  immense  amount  of  miscon- 
ception on  the  part  of  those  who  are  unfamiliar  with  conditions 
and  experience  in  the  operation  of  boilers." 

A  common  occurence  that  meets  with  your  observation  is 
low  water,  and  this  is  considered,  by  experienced  engineers,  to 
be  the  most  common,  even  the  most  invariable  cause  of  explo- 


82 


INTERNATIONAL  MASTER 


sions.  This  view  is  now  refuted  by  some  engineers,  but  it  re- 
mains one  of  the  undeniable  sources  of  danger  and  causes  of 
accidents.  Says  Thurston :  "Its  origin  is  usually  some  accidental 
interruptions  of  the  supply  of  feed  water.  Whatever  the  cause, 
the  result  is  the  uncovering  of  those  portions  of  the  heating 
surfaces,  and  their  exposure,  unprotected  by  an  efficient  cooling 
agency,  which  causes  the  explosion." 

Owing  to  diversified  opinions  of  men  of  the  boiler  making 
profession,  your  attention  is  called  to  some  experiences  of  Pro- 
fessor Thurston,  in  connection  with  low  water,  in  which  he  says : 
"Every  boiler-making  establishment  is  continually  collecting  illus- 
trations of  the  fact  that  a  sheet  may  become  overheated,  and 
may  even  alter  its  form  seriously,  when  overheated,  without 
completely  yielding  to  pressure."  He  says  he  has  taken  part  in 
many  attempts  to  experimentally  produce  explosions  by  pumping 
feed  water  into  red  hot  boilers,  and  has  but  once  seen  a  success- 
ful experiment.  The  same  operation  in  the  regular  working  of 
boilers  has  been  often  performed  by  ignorant  or  reckless  attend- 
ants, without  other  disaster  than  injury  to  the  boiler,  but  it  has 
unquestionably,  or  other  occasions,  caused  terrible  loss  of  life  and 
property.  The  raising  of  the  safety  valve  on  a  boiler,  in  which 
the  water  is  low,  bv  producing  a  greater  violence  of  ebullition  in 
the  water  on  all  sides,  the  overheated  part  mav  throw  a  flood 
of  solid  water  or  a  spray  over  it,  and  it  is  possible  that  this  has 
been  the  cause  of  many  explosions.  He  says  he  has  seen  but  a 
single  explosion  produced  in  this  way,  although  he  has  attempted 
to  produce  such  a  result.  In  three  experiments  on  a  certain 
cylindrical  (boiler,  empty  and  heated  to  a  red  heat,  the  results 
of  rapidly  pumping  in  a  large  quantity  of  water,  was,  in  the  first, 
the  production  of  a  vacumn.  In  the  second,  an  excess  of  press- 
ure, safely  and  easily  relieved  by  the  safety  valve,  and  in  the 
third  case,  a  violent  explosion  of  the  boiler  and  the  complete 
destruction  of  the  brickwork  setting.  The  boiler  experimented 
upon  was  set  in  brickwork  in  the  usual  manner.  In  each  experi- 
ment, when  the  fire  was  in  good  order  and  the  steam  at  the  right 
point,  all  water  was  blown  out ;  the  boiler  was  allowed  to  become 
heated  to  the  desired  temperature,  as  indicated  by  a  pyrometer, 
which  was  inserted  within  it,  and  at  the  proper  moment  the  feed 
water  was  introduced  by  a  force  pump.  On  each  occasion,  on 
the  introduction  of  the  water,  the  steam  pressure  rose  suddenly, 
the  safety  valve  opened,  and  the  water  still  continuing  to  enter, 
the  boiler  pressure  dropped  almost  as  rapidly  as  it  had  risen, 
and  the  boiler  cooled  each  time  (except  the  last)  without  appa- 
rent injury,  and  without  even  starting  a  seam,  although  the  metal 
had  been  red  hot.    The  last  experiment  resulted  in  the  explosion 
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of  the  boiler  and  the  destruction  of  its  setting.  The  temperature 
of  the  boiler  on  this  occasion  was  higher,  probably  a  bright  red 
on  the  bottom;  and  the  pressure  of  steam  was  about  60  pounds. 
Before  the  explosion  occurred,  it  bad  fallen  somewhat  from  the 
maximum  attained  the  moment  before. 

A  committee  of  the  Franklin  Institute,  conducting  similar 
experiments,  had  the  same  experience.  Explosions  due  to  low 
water,  when  there  is  considerable  water  below  the  level  of  the 
overheated  metal,  are  sometimes  fearfully  violent.  A  boiler 
completely  emptied  of  water  and  exploded  by  the  volume  of 
steam  contained  within  it  is  far  less  dangerous.  Low  water 
and  red  hot  metal  in  a  locomotive  or  other  firebox  boilers  are 
for  this  reason  far  more  dangerous  than  a  plain  cylindrical 
boiler,  as  was  indicated  by  experiments.  The  latter  must  be 
entirely  deprived  of  water  before  this  dangerous  condition  can 
arise.  Experiments  with  apparatus  devised  for  the  purpose  of 
keeping  the  steam  moist  under  all  circumstances,  indicate  that 
it  is  difficult,  if  not  impossible,  to  overheat  even  an  uncovered 
firebox  crown  sheet,  if  the  steam  be  kept  moist,  and  that  such 
steam  is  very  nearly  as  good  a  cooling  medium,  in  such  cases, 
as  the  water  itself. 

We  invite  your  attention  to  the  above  quotations,  which 
this  eminent  engineer  has  treated  so  clearly,  for  thought  in  your 
discussion  and  trust  that  your  experience  will  give  further  light 
on  this  subject. 

General  decav  creates  vastly  different  degrees  and  elements 
of  danger.  Hence  corrosion  extending  over  considerable  areas 
of  plate,  or  along  lines  of  considerable  length,  is  a  cause  of 
danger,  disruption  and  explosion.  A  corroded  spot  in  firebox,  a 
loosened  rivet,  or  even  a  broken  stavbolt,  if  the  boiler  be  other- 
wise well  proportioned,  well  built  and  in  good  order,  may  not 
be  a  serious  matter;  but  a  thinned  sheet  in  the  shell,  a  long  grove 
under  the  lap,  a  line  of  loose  rivets,  or  a  cluster  of  weakened 
stays  or  braces,  are  certainly  most  dangerous  ;  general  or  wide- 
spread corrosion  is  very  liable  to  lead  to  an  explosion. 

With  all  that  has  been  said,  your  Committee  is  unable  to 
ask  your  attention  to  any  phrase  of  this  subject  that  appears 
more  interesting  than  the  following  tables  1,  2  and  3,  which 
were  compiled  by  the  Hartford  Steam  Boiler  Inspection  and 
Insurance  Companv,  of  Hartford,  Conn.,  and  through  the 
courtesy  of  this  well-known  company  we  invite  your  considera- 
tion, which  includes  all  classes  of  boiler  explosions,  that  they 
have  on  record,  for  a  period  of  41  years,  in  which  we  use  their 
explanatory  report  that  accompanies  it  in  the  January,  1909, 
issue  of  "The  Locomotive." 
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TABLE  NO.  i. 


SUMMARY  OF  BOILER  EXPLOSIONS  FROM  OCTOBER 
ist,  1867,  TO  JANUARY  1st,  1909. 


Number  of 

Number 

XTumber 

Total  of 

Boiler 

of  Persons 

of  Persons 

Killed  and 

Explosions. 

Killed. 

Injured. 

Injured. 

1867* 

1  T 

40 

CO 

52 
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1868 

IOI 
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1869 

06 

T  A'J 
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268 

AJC 

1870 

109 

21  7. 

272 

48; 

4°D 

t87  r 

8o 

22  Z. 

608 

1872 

08 

212 

4U/ 

187^? 

02 

t  m 

2T  C 

O4o 

j  R*7/l 

06 

T7£ 
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003 

187^ 

102 

1 20 

1876 

7^ 

A4o 

292 

t877 

St, 

20I 

1878 

Q7 

178 

X  /<_> 

2l6 

^Q4 

l87Q 

112 

208 

21  3 

421 

1880 

I70 

2^0 

8l4 

l88 1 

I 

2^1 

^64 

1882 

172 

27T 

l88^? 

184 

412 

67^ 

1884 

I  ^2 

-J4 

1885 

220 

278 

408 

1886 

185 

2^4 

568 

1887 

108 

26zL 

^88 

1888   

  246 

OJ 

505 

836 

1889 

180 

All 
400 

7^7 
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226 

2/1  /I 
-"44 

•2  C  T 

00 1 

oyo 

1 89 1 

2^7 

77T 

u34 

i8o^ 

269 

298 

/I  AO 

44^ 

/4U 

180^ 

^l6 

"327 

j°j 

7T2 

T8Q4 

ifso 

17.T 

/1 72 
4/^ 

8m 

1895   

  355 

374 

519 

893 

1896   

  346 

382 

529 

911 

1897 

^6q 

Ot" 

528 
0-"-' 

926 

1898   

  383 

324 

527 

901 

1899   

  383 

298 

456 

754 

1900   

  373 

268 

520 

788 

1901   

  423 

312 

646 

958 

1902   

  391 

304 

529 

833 

1903   

  383 

293 

522 

815 

1904   

  39i 

220 

394 

614 

1905   

  450 

383 

585 

968 

1906   

  43i 

235 

467 

702 

1907   

  47i 

300 

420 

720 

1908   

  470 

28l 

531 

812 

Total 

 10,051 

IO,884 

15,634 

26,518 

*Last  three  months  of  year. 
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TEN  THOUSAND  BOLLER  EXPLOSIONS. 

"As  readers  of  The  Locomotive  are  well  aware,  we  have 
made  a  practice,  for  many  years,  of  recording,  in  this  journal, 
the  boiler  explosions  that  occur  in  the  United  States,  and  in  the 
adjacent  parts  of  Canada  and  Mexico;  and  each  year  we  also 
publish  a  summary  of  explosions  of  the  year  preceding,  giving 
the  number  of  such  explosions,  and  the  number  of  persons 
killed  and  injured  by  them.  We  'began  keeping  these  statistics 
on  October  1,  1877,  so  that  they  now  cover  a  period  of  over  41 
years ;  and  it  is  both  instructive  and  impressive  to  look  back  over 
this  record. 

"As  will  be  seen  by  Table  1,  the  total  number  of  boiler 
explosions  recorded,  and  briefly  described  in  these  pages,  up  to 
and  including  the  present  issue,  is  no  less  than  10,051.  These 
have  resulted  in  the  death,  either  immediately  or  within  a  few 
days,  of  10,884  persons,  and  in  the  more  or  less  serious  injury 
of  15,634  others,  so  that  the  total  number  of  persons  killed  and 
injured  by  the  explosions  that  have  been  recorded  in  The  Loco- 
motive is  26,518.  These  figures  are  worth  more  than  passing 
attention,  and  we  commend  them  particularly  to  those  persons, 
(for  there  still  are  such)  who  believe  that  boilers  do  not  explode, 
or  that  they  explode  only  rarely. 

"In  preparing  Table  1,  we  have  revised  all  of  the  lists  of 
explosions  that  have  been  published  during  the  period  that  it 
covers ;  and  we  have  made  out  new  summaries  for  the  years 
previous  to  1879,  not  only  for  the  purpose  of  detecting  any 
errors  that  previous  summaries  may  have  contained,  but  also 
with  the  additional  object  of  securing  uniformity  in  the  method 
of  summarizing.  In  the  early  days,  for  example,  explosions 
occuring  in  England,  Germany,  France  and  other  distant  parts 
of  the  world,  were  recorded  and  used  in  the  annual  summaries, 
if  they  were  of  a  serious  character,  but  in  later  years  we  have 
omitted  such  explosions  from  our  regular  lists,  mention  of  them, 
when  mention  lias  been  given,  being  confined  to  separate  para- 
graphs or  articles.  In  preparing  the  tables  given  in  the  present 
article,  foreign  explosions  have  been  omitted  altogether,  except 
(  as  noted  above)  those  occurring  near  our  borders,  in  Canada  or 
in  Mexico. 

"In  looking  over  the  accounts  of  boiler  explosions,  we  often 
find' it  said  that  'several'  persons  were  injured;  and  for  the  pur- 
pose of  summarizing  the  explosions  during  a  given  period  it  is 
necessary  to  estimate  the  probable  number  that  the  word  'sev- 
eral' signifies,  when  so  employed.  Some  years  ago  we  undertook 
to  settle  this  point  as  definitely  and  fairly  as  possible,  by  studying 
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those  cases  in  which  some  of  the  accounts  of  a  given  explosion 
said  'several'  persons  were  injured,  while  other  accounts  of  the 
same  explosion  gave  the  exact  number,  and  we  found  that  the 
average  number  of  persons  injured,  when  the  account  says  'sev- 
eral' appears  to  be  exactly  three.  In  recent  years  we  have 
therefore  assumed  that  'several'  means  'three',  when  used  in 
this  way,  and  this  interpretation  has.  been  given  to  it,  in  the 
earlier  years,  as  well  as  in  the  later  ones,  in  making  out  the 
present  revised  summary  of  the  explosions  since  1867. 

"From  the  data  given,  it  can  be  figured,  that  for  the  whole 
period  of  over  41  years,  the  average  number  of  persons  killed 
per  explosion  was  1,083,  while  the  average  number  of  persons 
injured  (but  not  killed)  per  explosion  was  1,555;  tne  average 
number  of  persons  that  were  either  killed  or  injured,  per  explo- 
sions, being  therefore  2,638. 

"It  is  interesting  to  note  the  way  in  which  the  number  of 
persons  killed  or  injured,  per  explosions,  has  varied  with  the 
progress  of  time.  This  variation  is  shown  very  clearly  in  Table 
2,  in  which  the  data  given  in  the  large  table  have  been  summar- 
ized for  four  successive  ten-year  periods,  the  average  number  of 
persons  killed  or  injured,  per  explosion,  being  given  separately 
for  each  period.  If  we  take  the  average  number  of  persons 
killed,  or  the  average  number  of  persons  injured  as  an  indication 
of  the  seriousness  of  an  explosion,  Table  2  indicates  that  the 
boiler  explosions  of  this  country  have  been  growing  less  and 
less  serious — the  change  in  this  respect  'being  marked  and  con- 
tinuous. No  doubt  the  tendency  here  indicated  is  in  part  real, 
owing  to  the  improvement  that  has  taken  place  in  design,  con- 
struction, and  operation  of  steam  boilers.  We  are  of  the  opinion, 
however,  that  this  progressive  diminution  in  seriousness  is 
plainly  illustrated  by  the  last  three  columns  of 

TABLE  NO.  2.— COMPARISON  OF  TEN-YEAR  PERIODS. 
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§  0 

O  ° 
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3  1/1  U 


O  ° 


S  o 
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HI- 

'fi 

2*°  o 

S  Si  « 
0  b  ^ 
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l868  to   l877*....   941             1944  2I0I  2.07  2.23  I.08 

1878  to  1887*  1604          2422  3299  1. 51  2.06  I.36 

1888  to  1897*.  ..  .2926          3252  4535  1. 11  1.55  1.39 

1898  to  1907*  4079          2937  51 16  0.72  1.25  I.74 

♦Inclusive,  in  each  case. 
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"Table  2  is  in  a  measure  misleading,  as  is  proven  by  the  vast 
improvement  that  the  forty  years  have  brought  in  our  facilities 
for  obtaining  information  concerning  explosion.-;.  The  collection 
of  these  statistics  began,  for  example,  only  twenty-three  years 
after  Morse's  first  experimental  telegraphic  line  had  been 
erected  ;  and  the  early  part  of  the  tabic  is  therefore  concerned 
with  a  period  in  which  the  telegraphic  news  service  of  the 
country  was  exceedingly  imperfect,  and  in  many  sections  almost 
non-existent.  Moreover,  the  Hartford  Steam  Boiler  Inspection 
and  Insurance  Company  was  a  very  small  concern  forty  years 
ago;  whereas  it  is  now  a  vast  organization,  having  almost  every- 
where representatives  who  are  all  the  time  looking  for  informa- 
tion concerning  boiler  explosions.  Bearing  these  two  facts  in 
mind,  it  is  natural  to  conclude  that  in  the  early  part  of  the  forty- 
year  period  the  smaller  explosions  escaped  their  attention  in  a 
large  measure,  while  the  constantly  increasing  efficiency  of  the 
telegraphic  news  service,  and  the  continued  growth  of  this  coun- 
try would  cause  explosions  of  relatively  smaller  mews  value' 
to  be  noted  and  reported  to  the  home  office  in  later  years,  so  that 
the  average  seriousness  of  an  explosion  would  appear  to  diminish 
with  the  progress  of  time,  even  if  there  was  no  diminution  in 
reality. 

"We  do  not  consider  that  the  falling  off  in  apparent  seri- 
ousness has  -been  due  in  any  appreciable  measure  to  the  increas- 
ing use  of  sectional  boilers,  for  our  experience  has  indicated  that 
the  bursting  or  rupture  of  such  boilers  is  all  too  frequently 
attended  with  serious  consequences  in  the  way  of  killing  or  in- 
juring the  attendants.  Moreover,  the  falling  off  in  seriousness 
dates  from  a  time  when  the  number  of  such  boilers  in  service 
was  altogether  too  small  to  have  any  considerable  effect  upon  the 
statistics  of  the  country  as  a  whole;  and,  finally,  even  if  there 
were  any  real  tendency  towards  decrease  in  seriousness,  due  to 
the  gradual  adoption  of  sectional  boilers,  we  believe  that  this 
would  be  more  than  counterbalanced  by  the  simultaneous  ten- 
dency that  there  has  been  towards  higher  steam  pressures  and 
the  use  of  large  'boilers. 

"We  have  often  been  asked  whether  boiler  explosions  occur 
with  equal  frequency  at  all  times  of'  the  year,  or  wdiether  there 
is  any  evidence  that  they  happen  oftener  in  some  months  than  in 
others.  The  data  required  for  answering  this  question  is  given 
in  Table  3,  where  the  explosions  are  classified  according  to 
months,  for  each  period  of  10  years.  During  the  10-vear  period, 
beginning  with  January,  1888,  and  ending  with  December  31, 
1907,  for  example,  there  were  288  boiler  explosions  in  the  month 
of  January,  269  in  the  month  of  February.  224  in  the  month  of 
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March,  and  so  on.  In  the  sixth  column  a  similar  classification  by 
months  is  given  for  the  whole  period  of  40  years,  extending  from 
January  1,  1868,  to  December  31,  1907,  and  in  the  final  -column 
we  give  the  number  of  explosions  in  each  respective  month, 
expressed  as  a  percentage  of  the  whole  number  of  explosions 
that  occurred  during  the  40  years. 

"As  might  be  expected,  there  is  no  very  pronounced  varia- 
tion in  the  number  of  explosions  from  one  month  to  another, 
but  yet  the  frequency  does  depend  to  a  certain  extent  upon  the 
time  of  the  year.  It  is  evident  that  there  is  a  sensible  falling  of? 
in  the  number  of  explosions  in  April,  May  and  June,  and  that 
there  is  a  corresponding  increase  in  the  number  in  October,  No- 
vember, December  and  January.  This  change  is  partially  due, 
no  doubt,  to  the  explosion  of  heating  boilers  in  northern  latitudes 
during  the  colder  months.  It  cannot  be  entirely  due  to  this 
cause,  however,  for  there  is  a  very  decided  falling  off  between 
January  and  February,  notwithstanding  the  fact,  that  February 
is  perhaps  as  cold  as  January,  so  that  between  these  months 
there  would  be  no  material  reduction  in  the  number  of  heating 
boilers  in  service,  nor  in  the  duty  required  of  those  in  use.  Also, 
it  is  plain  that  the  increase  in  the  number  of  explosions  begins 
in  hot  weather,  the  number  of  explosions  in  August  being  greater 
than  the  average  number,  per  month  for  the  whole  year." 


TABLE  NO.  3  CLASSIFICATION  OF  BOILER  EXPLO- 
SIONS BY  MONTHS  SINCE  1868. 
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8.84 
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68 

129 
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180 

294 

659 

6.00 

May   

.  .  67 

117 
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260 

649 

6.79 

June   

•  •  65 
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263 

631 

661 

July   

•  •  56 

124 

211 

305 

696 

729 

August   .  . . 

..  73 
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276 

339 

826 

8.65 

September 

..  86 

131 

246 

359 

822 

8.61 

October    .  . 

. .  87  . 

129 

301 

377 

894 

936 

November 

..  81 

143 

275 

389 

888 

9-30 

December  . 

. .  90 
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274 

394 

901 

9-43 

Totals 

•  •941 

1604 

2926 

4079 

9550 

100.00 

♦Inclusive,  in 

each  case. 
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The  following  table,  showing  explosions  of  locomotive  boil- 
ers during  the  years  of  1897  to  1907  inclusive,  together  with 
number  of  killed  and  injured,  was  compiled  from  Poor's  Manual, 
and  information  taken  from  The  Locomotive  of  the  Hartford 
Steam  Boiler  Inspection  &  Insurance  Co.,  and  other  sources,  and 
k  is  as  near  accurate  as  can  be  obtained  from  information  at 
hand.  We  feel  that  some  minor  explosions  may  be  overlooked, 
possibly  in  being  reported,  but  would  feel  safe  in  saying  that  a 
locomotive  explosion  is  more  than  likely  to  be  recorded,  owing 
to  the  prominence  it  has  in  press  comments,  and  therefore,  feel 
safe  that  the  records  are  near  the  margin  of  accuracy. 


TOTAL  EXPLOSIONS  OF  LOCOMOTIVES. 
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.OC0463 


.000324 


.000141 


23 
25 

39 
7 
24 
45 
19 
28 
52 
30 
77 


23 
25 
43 
29 
22 

39 
56 
52 

89 
66 
85 
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 Explosions  Due  to  


Crown  Sheet 

Derail- 

Flue 

v 

i  ear. 

Failures.  Collisions. 

ments. 

H  Clllllffi 

V  d-llUI  C. 

xvnicvi. 

T     •  1 

Inj  urecl. 

1897  .... 

3 

4 

0 

0 

16 

20 

1898  .... 

3 

1 

1 

1 

3 

10 

1899   

2 

1 

0 

0 

3 

1900  .... 

3 

1 

0 

0 

2 

2 

1901  .... 

3 

2 

1 

1 

8 

20 

1902 

5 

1 

1 

1 

10 

10 

1903   

5 

2 

0 

0 

6 

9 

1904   

6 

0 

0 

0 

5 

7 

1905   

2 

3 

0 

1 

2 

5 

1906   

5 

1 

0 

0 

1 

10 

IW   

4 

0 

0 

0 

1 

5 

Totals. . 

41 

16 

3 

4 

56 

101 

EXPLOSIONS  DURING  1907. 


Month                                       Explosions.        Killed.  Injured. 

January    4  12  2 

February    8  9  13 

March    8  9  20 

April   -  4  8  6 

May    1  0  o 

Tune    3  3  2 

July    7  12  19 

August    5  7  8 

September    5  5  7 

October    b  4  6 

November    2  5  4 

December    2  4  3 

Totals    55  78  90 


You  will  note  the  increase  in  the  number  of  locomotive 
steam  boiler  explosions  in  1907  over  1906,  notwithstanding  the 
fact,  an  increase  of  2,862  locomotives  in  service  in  year  of  1907 
over  previous  year.  The  increase  in  explosions  in  percentage 
column  shows  .000189%  over  1906,  and  as  it  shows,  are  more 
violent,  as  to  the  number  of  killed  and  injured,  as  indicated 
under  their  respective  headings.  This  should  lead  you  to  con- 
sider the  important  question  of  factor  of  safety.  When  we  fully 
realize  the  high  pressures  that  are  universally  in  use  today,  we 
can  see  the  necessity  of  diligence  on  our  part,  in  performing  our 
duties,  as  to  workmanship  and  thorough  inspection,  which  are 
some  of  the  safeguards  to  boiler  explosions. 

Respectfully  submitted, 

J.  T.  Goodwin,  .  . 

Chairman. 
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Mr.  Laughridge :  I  do  not  think  this  Association  could  afford 
to  discharge  a  committee  that  has  done  its  work  so  ably.  J  move 
that  the  Committee  he  continued  for  another  year  and  compli- 
mented for  their  past  work,  and  that  their  report  be  received  and 
placed  in  the  proceedings  as  read. 

The  motion  was  seconded. 

Mr.  Wehling:  For  the  benefit  of  the  members  of  the  As- 
sociation I  want  to  make  a  remark  in  connection  with  the  re] tort. 
I  'have  compared  the  reports  of  the  Imperial  Statistical  Ihireau 
of  the  German  Empire  with  the  Hartford  Steam  Boiler  Inspec- 
tor's Report,  and  found  that  in  the  last  20  years  we  had  in  this 
country  about  an  average  of  300  explosions  a  year  The  total 
number  of  boilers  used  over  there  is  nearly  the  same  as  here  as 
far  as  we  can  find  out.  We  have  no  complete  records  here.  I 
find  that  where  we  had  an  average  of  about  300  explosions  per 
year  for  the  last  20  years,  they  have  had  an  averagee  of  seven 
per  year,  and  it  struck  me  very  forcibly  that  something  should  be 
done  in  this  country.  I  believe  there  should  be  the  enactment 
of  proper  laws  to  compel  proper  inspection  by  competent  men. 
In  that  country  they  have  laws  that  cover  every  single  boiler 
that  is  used.  No  matter  where  or  for  what  purpose,  it  must  be 
inspected.  Such  laws  we  do  not  have  and  I  believe  that  is  where 
we  are  lacking. 

The  President :  It  has  been  moved  and  seconded  that  we 
extend  a  vote  of  thanks  to  the  Committee  on  Boiler  Explosions 
for  the  very  able  report  they  have  produced  and  that  the  Commit- 
tee be  continued  for  one  more  year. 

The  vote  was  taken  and  the  motion  carried  unanimously. 

Mr.  Goodwin:  I  don't  think  it  is  exactly  proper  to  continue 
the  Committee.  Of  course  I  am  at  your  service  to  do  anything  I 
can  do.  I  don't  want  to  hurt  anybody's  feelings,  but  I  think  we 
had  better  reconstruct  that  Committee.  Some  of  the  members 
have  not  said  very  much  to  me  on  the  subject.  The  Committee 
is  perfectly  acceptable  if  I  am  going  to  be  retained.  I  don't 
know  that  we  have  more  eminent  men  in  the  profession  than 
those  g'entlemen,  but  I  want  them  to  say,  "Here,  we  are  going 
to  get  up  some  data  for  you,"  and  give  me  some  data,  because 
it  is  a  hard  proposition.  It  is  not  everybody  that  cares  to  go  on 
record  in  these  reports.  We  have  to  avoid  touching  anybody  as 
near  as  possible,  but  it  is  necessary  to  bring  out  the  facts.  If 
the  President  is  to  appoint  this  Committee,  I  would  like  him  to 
excuse  me  if  possible:  but  if  yon  do  not  care  to  do  that,  I  would 
like  you  to  talk  to  the  other  members  and  help  me  to  induce 
them  to  do  something  along  that  line. 

Mr.  T>est:  I  suggest  that  those  who  have  been  appointed  on 
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the  Committee  on  Boiler  Explosions  and  have  absolutely  done 
nothing,  be  replaced  by  others  who  will  do  something  to  aid 
this  Committee. 

The  President:  Gentlemen,  Mr.  Goodwin  as  Chairman  of 
the  Executive  Board  has  had  considerable  on  his  hands  in  addi- 
tion to  this.  I  believe  he  was  left  to  work  alone  on  this  report, 
and  it  certainly  is  not  right.  Members  who  are  appointed  on 
committees,  if  they  do  not  wish  to  accept  their  appointment, 
should  at  least  notify  the  President,  and  then  he  can  appoint 
someone  else. 

Mr.  Laughridge :  It  would  be  a  good  idea  to  have  one  man 
on  each  committee,  if  they  brought  in  a  report  like  that  of  Mr. 
Goodwin.  I  have  no  objection  to  his  request  being  granted  to 
select  new  members  on  his  committee. 

Mr.  Goodwin :  1  think  the  proper  thing  to  do  is  to  appoint 
a  new  Committee.  Your  Committee  on  Boiler  Explosions  has 
served  two  years.  If  a  new  Committee  is  appointed,  they  will 
probably  be  able  to  get  up  different  information  than  we  have. 

Mr.  Laughridge:  If  it  is  Mr.  Goodwin's  wish,  I  will  with- 
draw that  part  of  the  motion. 

The  President :  The  motion  has  been  put  before  the  house 
and  carried. 

Mr.  Kelly:  I  think  another  Committee  should  be  appointed. 
I  think  if  we  have  a  new  Committee  new  ideas  on  boiler  explo- 
sions will  be  brought  out. 

The  President:  Is  there  a  motion  to  reconsider? 

Mr.  Wheeling :  I  move  to  reconsider  previous  action. 

The  President :  It  has  been  moved  and  seconded  that  we  re- 
consider the  vote  on  the  motion  to  continue  the  Committee  on 
Boiler  Explosions  for  one  year  and  that  the  present  Committee 
be  discharged  with  thanks. 

A  vote  was  taken  and  the  motion  carried  unanimously. 

The  President :  It  devolves  upon  the  newly  elected  officers 
to  appoint  a  new  Committee. 

Mr.  Brown  :  There  has  been  presented  to  you  this  morning 
by  the  librarian,  William  F.  Yust.  of  the  Louisville  Free  Public 
Library,  a  key  to  the  technical  and  mechanical  department  of  the 
library.  Each  of  you  is  entitled  to  a  copy  of  this.  It  explains 
how  you  can  get  these  books,  how  long  you  can  keep  them  and 
how  you  are  to  return  them.  As  I  understand  it,  if  you  are  in 
the  Dominion  of  Canada  and  you  are  a  member  of  this  Asso- 
ciation, you  are  entitled  to  any  of  the  volumes  contained  in  this 
book,  with  the  understanding  that  after  keeping  them  a  reason- 
able time  you  will  return  them  to  the  library.    These  pamphlets 


BOILER  MAKERS'  ASSOCIATION. 


93 


are  given  to  you  with  the  compliments  of  the  Louisville  Free 
Public  Library.  (Applause.) 

Mr.  Wheeling:  I  move  that  we  extend  a  vote  of  thanks  to 
the  library  management. 

The  motion  was  seconded  and  carried. 

Mr.  Goodwin:  I  move  we  adjourn  until  9.30  o'clock  to- 
morrow morning. 

The  motion  was  seconded  and  carried  and  the  Convention 
adjourned  until  Thursday  at  9.30  a.  m. 

THIRD  DAY'S  SESSION. 

The  Convention  was  called  to  order  by  the  President  at  9.30 
a.  m. 

The  President :  The  first  order  of  business  this  morning  is 
the  report  of  the  Committee  on  Best  Method  of  Staying  the 
Front  Portion  of  Crown  Sheet  on  Radial  Top  Boiler  to  Pre- 
vent Cracking  of  Flue  Sheet  in  Top  Flange.  Henry  Rapp  of 
Waterloo,  Iowa,  is  Chairman.  Mr.  Rapp,  will  you  kindly  make 
your  report. 

Mr.  Rapp:  I  believe  all  the  members  have  been  furnished 
with  a  report  and  I  move  that  the  subject  be  open  for  discussion 
without  reading  the  report. 

The  motion  was  seconded  by  several  members. 

Mr.  Lucas:  It  would  refresh  our  minds  in  general  if  we 
had  the  report  read.    I  move  that  we  have  the  report. 

The  motion  was  seconded  by  several  members  and  canned. 

REPORT  OF  COMMITTEE  ON  BRACING  CROWN  AND 
FLUE  SHEETS. 

Your  Committee  on  the  "Best  Method  of  Staying  the  Front 
Portion  of  Crown  Sheet,  in  Radial  Type  Boilers,  to  Prevent 
Cracking  of  Flue  Sheet  in  Top  Flanges,"  beg  leave  to  make 
the  following  report : 

Your  Committee  will  take  up  first  the  causes  of  flue  sheets 
cracking,  then  their  repair,  and  in  conclusion  the  best  methods 
for  their  prevention. 

In  the  smaller  and  medium  size  radial  stayed  locomotive 
boilers,  with  flue  sheets  from  34  inches  to  38  inches  wide,  and 
having  from  135  to  160  flues,  which  remain  comparatively  tight, 
cracks  do  not  develop  for  from  5  to  7  years.  In  the  wiue  lire 
box  type  of  boiler,  designed  for  from  180-pound  to  210-pound 
maximum  pressure,  containing  from  300  to  400  flues,  which  leak 
almost  daily,  the  flue  sheet  will  crack  in  from        to  3  years. 

When  flues  are  reset  considerable  tension  is  put  on  the  flue 
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sheet,  the  sheet  sometimes  stretching  from  3-32  inch  to  3-16  inch, 
when  heat  is  applied,  the  part  in  tension  naturally  moves  toward 
the  point  of  least  resistance,  i.  e.,  the  top  of  flue  sheet;  the  almost 
daily  working  of  the  flues,  whether  with  sectional  expander,  rol- 
ler, calking  tool  or  pin,  tends  to  accellerate  the  movement.  As 
a  larger  number  of  flues  are  worked  along  the  vertical  center  of 
flue  sheet  than  along  the  sides,  it  follows  that  the  stretching  of 
the  sheet  is  greatest  through  the  center;  the  continued  expansion 
resulting  in  a  cracked  margin,  near  the  center  of  upper  flange, 
starting  at  a  flue  hole  and  often  continuing  through  the  roof 
of  flange  into  a  rivet  hole.  The  narrower  the  margin  above 
the  flues,  the  greater  will  be  the  tendency  to  crack;  likewise,  all 
other  conditions  being  equal,  the  deterioration  of  a  flue  sheet  in 
a  bad  water  district,  where  flue  leakage  is  considerable,  begins 
much  earlier  than  in  a  good  water  district  where  leaky  flues  are 
the  exception.  The  life  of  the  former  being  from  three  to  five 
years,  of  the  latter  from  six  to  eig'ht  years. 

On  some  railroad  systems  this  expansion  is  so  persistent, 
that  on  the  removal  of  flue  sheets,  they  have  been  found  to  be 
from  y%  inch  to  1  inch  longer  through  the  center  than  when  ap- 
plied. 

The  style  of  bracing  at  the  front  portion  of  the  crown  sheet 
does  not  seem  either  to  add  to  or  detract  from  the  integrity  of 
the  flue  sheet,  or  its  ability  to  withstand  successfully  the  strains 
put  upon  it. 

There  aire  three  styles  of  bracing  of  about  equal  value,  so 
far  as  the  flue  sheet  is  concerned ;  they  are  crown  bars,  eye 
bolts  and  tee  bars,  with  sling  trays  attached.  The  two  latter  are 
more  generally  used. 

On  one  of  the  large  railroad  systems  over  one  hundred  large 
size  switch  engines  having'  radial  stayed  boilers,  with  two  rows 
of  sling  stays  next  to  flue  sheet,  have  been  in  service  from  1  to 
17  years.  The  flue  sheets  in  these  engines  are  in  good  condi- 
tion, with  an  almost  perfect  flange,  due  to  the  fact  that  the  flues 
seldom  leak,  and  therefore  the  sheets  have  not  been  stretched 
by  working  the  flues.  No  flue  sheets  have  been  renewed  in  these 
engines  up  to  date. 

On  this  system  are  a  large  number  of  radial  type  boilers,  a 
part  of  which  have  eye  bolts  and  sling  stays  across  the  front  end 
of  crown  sheet,  the  balance  have  the  tee  bar  style  of  bracing. 
Under  favorable  conditions  the  flue  sheets  in  these  engines  last 
from  five  to  fifteen  years  ;  where  opposite  conditions  exist,  thev 
last  from  three  to  five  years,  the  top  flange  often  being  bent 
down  from  1  inch  to  I^inc'h,  and  the  sheet  cracked  from  a  num- 
ber of  the  to])  flue  holes  to  the  rivet  holes. 
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In  regard  to  their  effect  on  the  fine  sheet,  there  was  no  ad- 
vantage found  in  either  style  of  bracing  over  the  other. 

On  a  number  of  other  railroad  systems,  the  experience  with 
the  larger  classes  of  locomotives  has  been  about  the  same  as 
that  given  above. 

A  temporary  repair  for  an  incipient  crack  above  the  fines, 
is  to  ping  the  adjoining  flue,  the  end  of  the  fine  plug  to  he  nearly 
Hush  witn  the  fine,  trie  crack  is  then  drilled  out  and  plugged. 
Another  method  often  used  is  to  remove  the  flue,  inserting  in 
its  stead  a  pocket  in  the  front  sheet  and  a  sunflower  in  the  back 
flue  sheet,  putting  a  plug  in  the  crack  and  hammering  over  on 
either  side.  In  good  water  districts  these  repairs  are  said  to  give 
good  results  and  will  last  for  a  time  under  the  worst  conditions. 
A  moie  preferable  way  of  making  repairs  is  to  apply  a  patch  of 
5-16  inch  or  3-8  inch  plate,  plugging  the  necessary  flue  holes, 
scarfing  the  flange  'down  to  a  feather  edge,  or  removing  it  en- 
tirely, and  riveting  the  patch  on  the  fine  side,  completely  cover- 
ing the  sunflowers,  making  the  patch  from  42  inches  to  54  inches 
long,  a  patch  of  reasonable  length  being  more  successful  than  a 
short  one.  Patches  have  been  also  sucessfully  applied  to  "the 
water  side  of  sheet. 

Regarding  the  methods  employed  for  the  prevention  of 
flue  sheets  cracking,  the  following  is  pertinent :  On  a  number  of 
railroads  'the  sling  stay  style  01  bracing,  with  an  eye  bolt  in 
both  crown  and  roof  sheets,  and  the  tee  bar  arrangement  have 
given  satisfactory  results.  The  tee  bar  bracing  is  to  be  pre- 
ferred as  it  is  the  more  substantial.  A  serious  drawback  to  the 
eye  bolt  arrangement  is  the  fact  that  the  eye  bolts  occasionally 
break,  are  sometimes  not  readily  detected,  and  are  inconvenient 
to  remove,  specially  when  the  broken  stay  is  located  back  of  the 
front  row ;  it  is  then  necessary  to  remove  the  brace  or  braces 
ahead  of  it.  Another  advantage  of  the  tee  bar  is  that  fewer 
braces  are  necessary,  giving  the  front  of  fire  box  greater  free- 
dom of  movement. 

The  bolts  of  these  braces  should  be  1-32  inch  greater  in 
length,  from  head  to  shoulder,  than  the  combined  thickness  of 
braces  and  web  of  tee  bar,  to  allow  braces  to  move  freely.  Care 
must  be  taken  in  applying  braces,  to  insure  sufficient  space  for 
expansion  between  either  end  of  brace  and  leaf  of  tee  bars.  It 
is  usual  to  slot  the  holes  in  the  braces  from  1-4  inch  to  3-4  inch 
at  the  top  end,  or  one  half  this  amount  at  either  end.  In  bad 
water  districts,  it  is  preferable  to  slot  the  upper  holes  only,  on 
account  of  the  liability  of  lower  ones  filling  with  scale,  and 
causing  the  braces,  in  time,  to  become  immovable. 

In  applying  the  eye  bolt  arrangement  of  sling  stays,  the 
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following  facts  are  worthy  of  note :  The  eye  bolts  for  crown 
sheet  where  a  button  head  bolt  is  preferred  are  made  with  an 
enlarged  neck  or  shank,  the  button  head  bolts  being  tapped  into 
the  crown  and  hammered  over.  The  eye  bolts  in  roof  sheet  are 
either  hammered  over  or  nutted,  a  copper  gasket  being  placed 
under  the  nut.  When  Hat  braces  are  used,  it  is  customary  to 
slot  the  hole  in  upper  eye  bolt.  With  the  double  jawed  brace 
with  forged  eye  slotting  is  unnecessary,  as  the  oval  shaped 
holes  furnish  ample  room  for  expansion. 

Regarding  the  number  of  sling  stays,  no  standard  is  fol- 
lowed; from  two  to  five  rows  are  used.  The  same  is  true  of 
tee  bars,  some  roads  using  one,  and  others  two. 

For  further  prevention  of  cracks,  we  would  recommend  that 
no  unnecessary  work  be  done  on  flues,  as  it  tends  to  destroy  not 
only  the  flues,  but  also  the  flue  sheet,  also  that  upper  flue  holes 
be  located  not  less  than  4  inches  from  center  of  hole  to  inside 
of  flange,  leaving  out  8  or  10  of  the  top  flue  holes,  the  front  flue 
sheet  pockets  to  be  put  in  the  second  ,row  from  top  where  pos- 
sible, beading  the  front  end  of  the  top  row  of  flues  to  brace 
the  front  sheet. 

A  member  of  the  Committee  suggests  that  a  2  3-4  inch  x 
2  inch  x  7-16  inch  angle  from  48  inches  to  54  inches  long  be 
riveted  above  the  flues  to  stiffen  the  margin,  the  2  inch  leaf  to 
be  uppermost  and  extending  toward  the  front,  the  upper  flue 
holes  to  be  spaced  4  inches  from  inside  or  flange,  with  a  reason- 
able radius  at  the  iroot  of  flange.  This  would  'bring  the  top  of 
angle  opposite  the  point  of  tangention  made  by  the  face  of 
sheet  and  the  corner  of  flange,  eliminating  trouble  on  account  of 
scale  formation  by  the  avoidance  of  a  gap  between  flue  sheet 
and  angle. 

In  conclusion  the  following  extracts  from  letters  on  the 
subject,  written  by  members  of  the  Association,  will  be  of  gen- 
eral interest. 

In  the  first  letter  occurs  the  following:  "We  use  the  tee 
bar  style  of  bracing  on  the  front  end  of  crown  sheet,  of  our 
radial  stayed  boilers,  of  which  we  have  a  great  many  on  our 
system,  and  I  will  say,  we  are  having  the  trouble  of  cracked 
flanges  at  top  of  flue  sheet." 

The  writer  of  the  second  letter  says :  "Our  method  of  over- 
coming clacked  flue  sheets  is  to  remove  two  rows  of  radial  stays 
or  crown  bolts,  and  apply  crown  bars  with  sling  stays,  either  that 
or  tee  bars.  We  have  found  this  to  have  overcome  the  trouble 
we  have  had  heretofore,  with  flue  sheets  cracking  in  the  top 
row  of  holes,  that  is,  through  the  knuckle  of  flange.    We  some- 
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times  substitute  eye  bolts  with  sling-  stays  attached,  in  place  of 
crown  or  tee  bars.    This  has  done  away  with  our  trouble." 

The  third  letter  states:  "We  are  applying  the  tee  bar  brac- 
ing, two  bars  on  crown  and  two  on  roof  sheet,  spacing  the  top 
flue  holes  not  less  than  inches  from  flange,  and  increasing  the 
margin  above  flues;  but  we  find  occasionally  a  crack  above  the 
flues." 

In  the  fourth  letter  the  writer  says:  "Our  practice  has 
been  to  allow  a  2  inch  radius  at  top  of  sheet,  but  this  has  not 
eliminated  the  cracking  of  the  flue  sheets;  we  are  now  trying  a 
3  inch  radius.  We  apply  also  three  rows  of  sling  stays  next  to 
flue  sheet." 

The  fifth  letter  says:  "We  have  almost  overcome  our 
trouble  by  applying  five  rows  of  sling  stays,  and  spacing  Hue 
hole-  454  inches  from  center  to  outside  of  flange;  since  making 
these  changes  we  have  had  very  little  trouble  on  account  of 
cracks  at  top  of  flue  holes." 

H.  J.  RAPS, 
A.  N.  LUCAS, 
F.  GRAY, 
PETER  ECK. 
J.  H.  FILCER, 

Committee. 

The  President :  You  have  heard  read  the  report.  What  is 
your  wish  and  pleasure? 

Mr.  WagstafT :  I  move  the  report  be  accepted  and  discussed. 

The  motion  was  seconded  by  several  members  and  carried. 

The  President:  Is  Mr.  Lester  of  the  Erie  present?  Mr. 
Lester,  kindly  take  the  committeeship  with  Mr.  Patrick.  Mr. 
Doarnberger  was  on  that  Committee  but  I  will  be  obliged  to 
have  him  here  as  he  is  Chairman  of  a  committee  and  his  report 
is  next  in  order. 

Mr.  Lester  :  Just  before  I  go,  I  have  a  theory,  not  original, 
however,  in  reference  to  staying  the  crown  sheet  near  the  back 
flue  sheet. 

Of  course,  we  all  know,  as  Mr.  Rapp  says,  that  the  expan- 
sion follows  the  line  of  least  resistance,  and  I  believe  with  all 
our  practices,  that  this  portion  of  the  crown  sheet  is  too  rigid. 
I  know  that  in  our  type  of  fireboxes  flue  sheets  crack  out  at  the 
top  of  flange;  that  when  examining  front  end  of  crown  sheet, 
in  most  cases  the  crown  sheet  is  tipped  up  on  account  of  ex- 
pansion at  that  point  slightly  underneath  the  stays,  and  con- 
siderably so  in  front  of  them. 

My  idea  is  that  when  flues  are  renewed,  after  rlue  work 
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is  done,  the  sling  or  tee  bar  brace  stays  should  be  removed,  and 
shortened  up  enough  to  put  them  on  tension. 

I  would  like  to  hear  some  discussion  on  this  before  I  leave. 

The  President:  Your  idea  is  that  if  the  whole  surface  on 
top  was  flexible  or  if  there  were  sling  stays  from  front  to  back 
all  the  way,  it  would  allow  the  box  to  go  up  and  down  without 
causing  any — 

Air.  Lester:  No,  this  is  what  I  mean:  that  if  you  have  a 
boiler  with  from  two  to  five  rows  of  expansion  stays  at  the 
front  end  of  firebox,  you  will  note  in  most  cases,  upon  exam- 
ination, that  after  flues  are  removed,  there  is  no  tension  on  these 
braces. 

The  tension  has  all  been  removed  by  the  expansion  of 
the  flue  sheet  and  the  crown  sheet  coming  up  with  it  as  far  as 
the  braces  will  allow  it  and  as  there  is  no  further  room  for  ex- 
pansion, the  sheet  cracks,  for  in  the  majority  of  cases  it  is  found 
that  after  an  engine  has  been  in  service  about  a  year,  instead  of 
the  braces  being  in  tension,  they  are  shoved  up  and  are  under 
pressure. 

The  theory  is  that  when  flues  are  renewed,  if  braces  are 
shortened  up  and  put  under  tension,  when  the  boiler  goes  into 
service  there  will  still  be  room  for  expansion  and  allow  the 
crown  sheet  to  go  up  with  the  flue  sheet,  and,  in  a  measure,  stop 
the  cracking  of  flue  sheets  in  the  flange. 

Mr.  Brown:  This  subject  of  cracking  flanges  of  our  flue 
sheets  is  becoming  a  very  serious  problem.  I  note  it  more  per- 
ceptibly lately  with  the  road  I  represent.  We  are  having  con- 
siderable trouble.  I  feel  that  the  Louisville  &  Nashville  Rail- 
road is  on  the  right  track  with  this  flue  sheet  bracing  and  I 
would  like  to  illustrate  it  to  you.  Instead  of  using  a  jaw  brace 
we  use  a  steel  plate,  making  these  holes  oblong,  as  has  been 
stated,  using'  a  tee  iron  suspended  three  inches  above  the  crown 
sheet  by  a  screw  bolt  through  the  crown  sheet  and  also  through 
the  tee  iron.  We  attach  this  by  a  iT4  turned  bolt,  allowing,  at 
least  on  top  and  botton  ^  of  an  inch  for  expansion.  By  making 
this  hole  oblong  we  are  not  taking  any  of  the  strength  away 
from  the  brace.  We  have  the  same  area  of  metal  on  each  side 
to  support  it.  We  make  the  hole  long  enough  to  give  plenty  of 
expansion.  I  would  like  some  of  the  members  to  take  the  time 
to  look  over  this.  I  feel  we  ought  to  go  back  two  more  rows 
of  crown  bolts.  We  have  not  sufficient  play  for  this  sheet  to 
come  up.  And  I  believe  a  good  £  klition  would  be  to  add  one 
more  tee  iron.  The  tee  iron  we  u*-i  is  39  pounds  to  the  foot, 
made  of  soft  steel.  It  is  supported  by  a  screw  on  the  roof  sheet. 
1  stay  all  radial  stay  boilers  in  that  way.  I  think  if  we  could 
recommend  an  additional  amount  of  flexible  stay  there  it  would 
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be  an  improvement.  The  flexible  bolt  is  a  little  difficult  to  apply 
in  a  radial  stay  boiler,  as  we  lose  the  thread  in  the  sheet  on  the 
side.  This  relieving  of  the  expansion  to  radial  stays  at  this 
particular  point  in  my  experience  with  high  pressure  boilers  is 
very  essential. 

'Mr.  Borneman:  I  have  flat  flexible  radial  stays  and  boiler 
supports  of  a  coupling  design,  which  I  think  has  overcome  the 
cracking  of  the  flange  of  the  flue  sheet  above  and  also  at  the 
side.  I  have  also  overcome,  I  think,  50  per  cent  of  the  bottom 
flue  leakage.    I  have  had  this  in  use  for  18  months. 

The  President:  To  make  it  plain  to  the  members,  what 
you  refer  to  is  that  you  have  a  flexible  stay  as  a  brace  on  the 
bottom  of  the  flue  sheet. 

Mr.  Borneman:  Yes. 

The  President:    In  addition  to  the  crown? 

Mr.  Borneman:  In  addition  to  the  crown.  Although  they 
are  practically  the  same  thing,  they  are  used  as  a  radial  stay 
and  also  as  a  boiler  brace.  1  have  removed  the  tee  bars  and 
crown  bars,  and  used  the  rivet  holes  on  the  wagon  top  and  the 
crown  bar  holes  and  the  crown  sheets.  Those  stays  so  far  have 
never  given  any  trouble  and  the  sheet  has  never  cracked.  The 
flange  of  the  sheet  and  the  flues  have  given  practically  no 
trouble.  Very  little  caulking  is  required,  because  the  flue  and 
the  sheet  and  the  bolts  all  work  together,  thus  preventing  the 
flues  from  pulling  in  the  holes,  which,  as  we  all  know,  happens 
when  the  sheet  is  rigid  at  the  bottom.  With  rigid  braces  and 
rigid  staybolts,  the  flues  sag  in  the  center  and  they  are  bound 
to  pull  on  the  sheet  at  the  bottom,  thereby  making  the  bottom 
flues  leaky.  From  the  center  of  the  sheet  up  the  flues  and  the 
flue  sheet  all  work  together.  They  are  flexible  and  bound  to 
work  together.  That  is  the  reason  we  do  not  have  any  trouble 
with  them.  By  applying  these  braces  after  the  tube  is  applied, 
the  bottom  is  the  only  one  that  has  to  be  removed  in  renewing 
the  crown  sheet  or  the  fire  box.  They  can  be  disconnected  at 
any  time.  You  can  use  the  same  thread  on  the  wagon  top  by 
renewing  or  straightening  the  old  thread  and  using  a  short  cap 
with  a  guide. 

The  President :  Mr.  Elkins,  will  you  kindly  state  what  the 
stretch  of  a  flue  is.  I  believe  you  trammed  one  of  them  years 
ago.  I  mean  from  the  time  it  went  in  until  it  was  removed, 
it:  the  center  of  the  sheet. 

Mr.  Elkins :    Not  having  the  records  here,  I  cannot  tell. 

The  President :  It  seems  to  me  it  was  something  like  an 
inch  and  a  quarter.  What  I  wanted  to  bring  out  was  that  the 
working  of  the  flues  would  stretch  your  flue  sheet,  and  then 
they  have  no  strain  on  them,  that  is,  the  first  row  of  braces. 
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That  will  occur  after  four  or  five  weeks  or  a  month.  The 
oftener  you  work  the  flue  the  quicker  the  sheet  will  stretch. 
The  sheet  going  up  takes  the  strain  off  of  the  braces,  and  when 
the  prosser  comes  down  it  will  push  down  the  crown  sheet. 

Mr.  German:  We  are  experiencing  much  trouble  on  the 
Lake  Shore  in  the  cracking  of  flue  sheets  in  the  top  flue  holes 
through  the  flange  and  the  rivets,  and  also  in  the  knuckles  of 
the  flange.  We  are  welding  these  up.  We  have  about  seven 
engines  with  these  cracks  welded  and  they  are  running  very 
successfully.  Without  doubt  it  is  the  working  of  the  flues  fre- 
quently that  causes  stress  on  the  sheet  and  that  it  releases  it- 
self as  an  upward  movement.  On  the  Indiana,  Indianapolis  & 
Iowa  we  have  10  engines  with  high  pressure  boilers  having  two 
solid  front  bars.  These  bars  are  fastened  with  a  bolt  just  the 
the  same  as  a  brown  bar  boiler,  and  in  between  each  of  the 
crown  bar  bolts  a  hole  is  drilled  in  the  bar  inch  with  a  radial 
bolt  running  through  the  top  with  a  nut  underneath  it.  These 
bars  are  nine  years  old  and  we  have  not  had  a  flue  sheet  flange 
go  up  or  crack  on  the  boilers.  As  I  have  heard  it  stated,  dif- 
ferent members  are  applying  tee  bars.  I  feel  very  much  inclined 
:;o  fall  in  line  with  them  on  account  of  these  10  engines  we  have 
had  in  service  nine  years  and  that  have  had  no  crack. 

Mr.  Wagstaff :  During-  the  last  18  months  I  made  it  one 
of  my  specialties  to  look  into  this  subject.  If  the  Association 
will  bear  with  Mr.  German,  I  would  very  much  like  to  see  the 
application  he  has  spoken  of  shown  on  the  blackboard  because 
it  appeals  to  me  as  one  of  the  best  ways  out  of  this  problem,  the 
cracking  of  flue  sheets.  Putting  tire  bolt  down  from  the  top  to 
the  bar  allows  the  tube  sheet  to  go  up  but  prevents  it  coming- 
down. 

Mr.  Wanberg :  I  am  greatly  in  favor  of  the  tee  bar  or 
crown  bar  in  the  front  part  of  the  crown  sheet.  Very  recently 
we  have  had  in  service  in  our  district  in  Minnesota  and  Dakota 
two  boilers  practically  of  the  same  power,  although  not  exactly 
the  same  type,  one  having  the  eye  bolt  and  strap  brace,  the  strap 
brace  being  slotted  so  as  to  give  it  a  chance  to  raise  and  lower 
with  the  contraction.  These  boilers  are  not  giving  us  the  satis- 
faction afforded  by  those  that  have  the  double  tee  iVons.  We 
have  no  trouble  with  the  cracking  of  the  top  of  the  flue  sheets 
on  the  engines  that  have  the  tee  bar.  Some  of  our  new  engines, 
however,  that  are  not  a  year  old,  I  discovered  just  before  I  came 
iiere,  are  beginning  to  crack  out  from  the  top  flue  hole,  going 
around  toward  the  rivet,  which  means  that  in  at  least  a  year  I 
will  have  to  do  something  with  thorn.  I  am  strongly  in  favor 
of  increasing  it  to  three  tee  bars  and  I  believe  it  would  greatly 
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overcome  our  troubles.  At  the  same  time  I  don't  know  any- 
thing that  would  overcome  it  all.  The  expansion  of  the  flues  is 
so  much  greater  than  that  of  the  boiler,  that  we  will  have  more 
or  less  cracking,  but  it  will  be  overcome  to  some  extent.  1  find 
the  same  boilers  in  good  water  have  not  shown  any  sign  of 
cracking  in  the  least,  but  in  our  bad  water  district  in  less  than 
nine  months  new  boilers  began  to  crack.  Of  course  sonic  of 
this  may  be  due  to  the  fact  that  with  our  bad  water,  flues  have 
to  be  worked  every  trip  and  in  the  good  water  district  they  may 
be  worked  once  a  month  cc  once  in  six  weeks  or  maybe  longer. 
This  cracking  is  often  caused  by  allowing  our  boiler  makers 
to  drive  their  expanders  in  as  far  as  they  can  when  the  engine 
is  hot.  I  think  if  we  would  watch  our  boiler  makers  a  little 
closer  we  would  overcome  a  great  percentage  of  this  trouble 
in  the  top  of  the  flue  sheet.  When  we  come  to  sum  it  all  up,  I 
believe  it  is  not  altogether  due  to  the  bracing,  although  that  has 
a  good  deal  to  do  with  it. 

Mr.  Kelly:  You  seem  to  dwell  on  the  staying  of  the  crown 
sheet  and  the  flue  sheet,  but  I  'hardly  think  that  is  all  there  is. 
We  have  more  to  consider.  The  flue  setter  starts  in  the  fire  box 
to  set  the  flues,  and  the  crown  sheet  is  perfectly  straight.  He 
goes  in  there  with  a  hammer,  sometimes  a  pneumatic  hammer. 
I  believe  a  pneumatic  hammer  is  not  as  heavy  as  a  heavy  sledge 
hammer,  especially  if  he  is  a  strong  man.  Some  flue  sheets  have 
5-8  bridges  and  some  11-16.  The  finer  and  smaller  the  bridge, 
the  worse  it  is  for  the  sheet.  He  starts  at  the  bottom  and  works 
up.  Where  is  that  sheet  going  to?  You  are  crowding  it  up  by 
degrees,  and  where  is  that  stress  going'?  It  is  spreading  out.  It 
can't  go  out  on  the  side  so  it  all  goes  up.  Then  just  as  quick  as 
that  sheet  becomes  wairm  it  works  upward.  When  you  have 
plenty  of  lee-way  in  the  sling  stays  to  allow  the  crown  sheet 
to  go,  all  right,  but  if  you  don't,  the  crown  sheet  becomes  solid 
and  goes  up  at  the  back  flue  sheet  twice  as  fast.  It  is  up  to  us 
to  set  those  flues  and  make  our  flue  setters  distribute  that  load. 
We  fasten  the  sheet  with  two  rows  down  the  center  and  two 
rows  across,  we  expand  in  quarters,  both  ways.,  starting  in  the 
center.  I  believe  it  is  as  much  in  the  workmanship  as  in  any- 
thing else  that  makes  these  sheets  break.  I  want  to  ask  if  any 
of  the  men  here  ever  measurd  a  sheet  after  it  has  been  hot  once, 
after  the  engine  has  been  in  service,  fired  up  and  had  full  pres- 
sure? 

The  President:  You  mean  to  measure  it  before  being  fired 
up?   And  after? 

Mr.  Kelly :  Yes.  I  believe  the  cracking  of  our  flue  sheets 
on  top  is  largely  due  to  working  of  the  flues  in  the  roundhouse, 
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and  I  would  like  to  ask  Mr.  German  about  that  engine  that  has 
been  running  12  years,  how  often  the  flues  have  been  worked. 

Air.  German :  That  is  one  of  the  worst  water  districts  there 
is  in  the  country,  where  we  get  58  grains  of  salt  to  the  gallon. 

Mr.  Kelly:  How  often  were  the  flues  expanded? 

M<r.  German :  I  can  hardly  tell  you  that. 

The  President :  State  whether  the  flues  have  to  be  worked 
at  each  end.,  at  the  terminals. 

Mr.  German :  No,  sir. 

The  President :  How  many  trips  would  the  engine  make 
before  working  the  flues  ? 

Mr.  German  :  Probably  two  or  three  trips. 

Mr.  Kelly:  How  often  have  the  flues  been  changed,  every 
nine  or  10  months  or  a  year? 

Mr,  German  :  The  foreman  boiler  maker  is  here.  He  can 
tell  you.    We  have  rim  those  flue  sheets  for  50,000  miles. 

Mr.  Kelly:  You  are  not  in  bad  water  then.  We  had  an 
Atlantic  type  engine,  No.  1015.  I  guess  it  was  one  of  the  first 
that  there  was  built.,  that  ran  on  the  New  York  Central  before 
it  was  turned  over  to  the  Chicago  &  Northwestern  Railroad. 
That  engine  did  not  have  tee  bars,  it  had  eye  bolts,  same  as  the 
old  class  had.  We  just  removed  that  sheet  and  it  was  cracked 
of  course.  It  had  eye  bolts  and  sling  stays.  It  seems  to  me  that 
engine  with  eye  bolts  and  sling  stays  did  just  as  good  as  a  good 
many  we  have  with  tee  bars  on. 

The  President :  Were  the  eye  bolts'  continuous  from  front 
to  back,  all  the  way  back? 

Mr.  Kelly:  No.  five  rows,  twelve  each  side  of  the  center.  I 
found  the  flue  sheet  with  eye  bolts  that  had  good  lee-way  top 
and  bottom,  have  been  doing  as  good  or  a  little  better  than  tee 
bars.  Another  important  point  on  cracking  to  top  of  back  flues 
sheets,  which  the  staying  of  the  crown  sheet  has  nothing  what- 
ever to  do  with,  is  the  location  of  top  flue  holes.  This  is  cer- 
tainly up  to  the  General  Foreman  and  Foreman  of  Boiler 
Makers.  Do  not  put  a  flue  hole  in  the  heel  of  the  flange,  es- 
pecially on  the  top  of  a  back  flue  sheet  of  a  radial  stay  boiler, 
and  then  wonder  why  they  crack.  Keep  them  down  4  inches  to 
4^2  inches  from  the  top,  cut  out  flues,  where  the  holes  are  to 
close  the  flange,  then  watch  and  see  the  result,  and  I  know  you 
will  prevent  this  cracking.    I  thank  you. 

Mr.  German  :  We  have  some  engines  on  the  same  road  with 
rigid  bolts  that  never  had  a  crack  on,  them. 

Mr.  Kelly:  i  believe,  gentlemen,  the  whole  trouble  is  right 
in  our  roundhouses,  in  expanding  the  flues.  We  have  to  take 
into  consideration  the  bridge  and  the  dropping  down  of  the  flues, 
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and  if  you  drop  them  down  too  far  they  will  crack  crosswise. 
If  you  drop  them  too  far  they  will  crack  all  the  way  across  the 
top,  so  you  have  gone  from  the  frying  pan  into  the  fire.  I  be- 
lieve 4J/2  inches  from  the  top  of  the  flange  to  the  center  row  of 
the  flue  sheet  will  give  best  results.  1  believe  the  Hue  sheets 
should  be  stayed,  the  front  flue  sheet  to  the  back  flue  sheet.  We 
have  a  large  space  there,  we  are  depending  upon  the  bead  of  the 
flue  to  brace  the  sheet.  The  engineer  who  works  with  a  strong 
injector  has  a  good  deal  to  do  with  the  flues  leaking  on  the  bot- 
tom. We  have  engines  of  350  flues  with  the  bottom  flues  leak- 
ing every  trip. 

Mr.  Doarnberger :  I  rise  to  a  point  of  order.     That  ha. 
nothing  to  do  with  the  breaking  of  flue  sheets. 
The  President :  Proceed,  Mr.  Kelly. 

Mr.  Kelly:  We  have  cut  out  45  flues  on  the  bottom  of  the 
engines  and  have  substituted  stay  rods,  and  we  are  having  fine 
results.  I  believe  the  back  flue  sheet  must  be  taken  care  of  by 
stays  of  some  kind  to  prevent  their  buckling  and  later  cracking. 
This  subject  needs  our  careful  consideration  and  should  not  be 
dropped  too  quickly. 

Mr.  Lucas  :  I  have  no  stayed  flue  sheets,  that  is,  the  back 
flue  sheets,  but  I  believe  our  trouble  begins  from  the  time  we 
start  to  put  in  the  copper  shim.  It  has  been  stated  on  this  floor 
a  couple  of  times  that  a  man  putting  in  the  copper  shim  has 
stretched  the  flue  sheet  a  sixteenth  of  an  inch.  When  we  tram 
our  flue  sheets  after  we  wdrk  our  flues,  the  sheet  has  stretched 
one  eighth,  and  in  working  them  in  the  roundhouse  we  find 
they  have  stretched  them  again  one  eighth.  Where  you  work 
your  flues  often,  the  stretch  continues  to  grow,  until  it  is  al- 
most impossible  to  expand  and  calk  your  top  flue,  due  to  the 
flange  coming  down.  This  will  happen  irrespective  of  how  the 
front  portion  of  the  crown  sheet  is  stayed.  I  don't  believe  there 
is  any  way  to  stop  it  only  to  let  the  boiler  maker  know  that 
this  trouble  is  due  to  the  working  of  the  flues.  I  don't  think 
staying  the  flue  sheets  in  that  way,  from,  sheet  to  sheet,  will 
help  to  stop  it,  and  I  don't  think  3  tee  bars  will  stop  it,  for  the 
simple  reason  that  our  flange  comes  down  from  the  first  bar  four 
inches  from  the  flue  sheet,  and  if  we  put  another  bar  on  there 
the  crown  sheet  would  go  up  just  the  same. 

Air.  Doarnberger :  I  believe  that  the  idea  is  to  devise  some 
means  to  take  care  of  the  so-called  movement,  or  in  other  words 
the  expansion  which  is  supposed  to  take  place  between  the  crown 
sheet  and  that  of  the  roof  sheet  immediately  over  the  flue  sheet. 
Like  all  others  whom  I  have  had  the  pleasure  of  hearing  dis- 
cuss thi  ssubject  we  have  our  troubles  with  the  flange  knuckles 
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cracking  through  from  the  flue  into  the  river  holes,  or  vise-versa 
as  the  case  may  be,  and  have  made  a  close  observation  of  the 
same.  At  times  we  would  find  the  cross  pins  that  tie  the  sling 
stays  to  the  tee  bars  jammed.  We  confidently  thought  at  first 
this  to  be  the  prime  cause  for  the  cracking  of  these  flue  sheets. 
In  order  to  make  sure  and  be  certain  as  to  this  theory  we  have 
upon  finding  similar  cracks  gone  into  other  boilers,  and  to  our 
utmost  astonishment  we  found  the  pins  free,  they  having  ample 
room  to  move.  My  opinion  is  that  we  get  a  number  of  our  flue 
holes  entirely  too  close  to  the  flange,  and  I  may  add  further  that 
the  flue  and  crown  sheet  sets  up  a  movement  from  the  center 
each  way,  they  being  constructed  of  a  large  radius  approximately 
at  from  70  inches  to  80  inches.  Then  uniting  as  they  do  on 
either  side  with  a  smaller  radius  at  from  12  inches  to  18  inches, 
the  latter  being  very  rigid  and  unyielding,  naturally  this  would 
throw  the  stress  to  the  larger  radius  at  which  point  or  just  at  the 
break  line  where  these  two  radius  unite  is  where  these  cracks 
take  place. 

In  order  to  try  and  overcome  these  troubles  the  Norfolk  & 
Western  some  eight  months  ago  equipped  one  of  their  large 
]00  ton  class  <4M"  freight  engines  carrying  a  working  pressure 
rf  200  lbs.,  with  a  complete  installation  of  flexible  stays,  that  is 
to  say,  all  in  the  throat  sheet  and  six  rows  on  either  side  sheet 
up  to  and  including  the  six  rows  of  radial  or  crown  bolts  next 
to  the  flue  sheet.  The  flue  sheet  braces  were  also  made  of  a  flex- 
ible type.  It  will  be  readily  seen  that  this  flue  sheet  with  the  ex- 
ception of  where  it  is  riveted  to  the  fire  box  sides,  crown,  and 
mud  ring,  is  free  to  move  at  all  directions. 

Mr.  Lucas  has  just  stated  that  he  has  frequently  seen  flue 
sheets  stretch  at  from  1-16  inch  up  to  and  as  much  as  1-4  inch. 
This  may  be  true,  but  I  have  never  seen  it.  The  flue  sheet  I  am 
speaking  of  is  but  3-8  inch  thick.  After  all  work  was  completed 
and  before  any  of  the  flues  were  applied  we  tramed  the  sheet 
with  a  series  of  solid  trams  and  centers,  then  again  after  all  the 
flues  were  rolled,  upon  the  later  or  second  training,  we  foun^ 
that  the  sheet  had  not  moved  or  stretched  a  thousand  the  part 
of  an  inch.  The  engine  has  now  been  in  service  some  eight 
months,  the  flues  have  been  worked  on  probably  as  much  as  400 
times,  and  on  an  average  of  about  25  flues  to  each  working.  The 
flue  sheet  is  tramed  every  90  days  and  to  nate  this  sheet  has 
not  moved  or  stretched  a  particle ;  yet  we  are  not  quite  ready 
to  believe  that  a  flue  sheet  will  not  stretch  by  the  constant  roll- 
nig  of  the  flues.  What  we  do  claim  is  that  the  copper  ferrules 
being  soft  and  yielding  will  naturally  take  care  of  this  stretch- 
ing, at  least  for  a  reasonable  length  of  time. 

Mr.  Rearick:    In  the  last  ten  years  on  the  road  I  am  con- 
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neeted  with,  we  have  used  a  sling  stay  and  that  stay  has  lots  of 
room  for  expansion.  Last  week  I  inspected  a  passenger  engine 
boiler  that  carries  200  pound  pressure.  1  found  that  the  flue 
holes  nearest  the  crown  sheet  had  several  cracks  extending  from 
edge  of  hole  upward  to  knuckle  of  flange. 

Now  it  appears  to  me  that  the  expansion  up  and  down  is 
not  alone  responsible  for  this  defect.  The  four  (4)  front  rows 
of  stays  are  sling  stays  with  an  oblong  hole  which  admits  of  ex- 
pansion and  yet  we  have  the  small  cracks.  The  top  flues  I  re- 
ferred to  have  been  removed  twice  in  five  years.  My  opinion 
is  that  there  is  some  other  cause  that  the  trouble  can  be  attributed 
to. 

As  I  stated  before,  all  of  our  engines  are  built  to  admit  of 
expansion  of  flue  sheet  but  it  appears  from  the  remarks  of  some 
of  our  members  that  no  allowance  was  made  for  this  on  certain 
styles  of  boilers.  I  have  a  blue  print  here,  which  shows  where 
the  expansion  is. 

Mr.  Brown :  Suppose  you  put  it  on  the  blackboard. 

The  President:  Mr.  Laughridge,  will  you  draw  a  flue  sheet0 

Mr.  Brown :  With  reference  to  this  radial  stay  bracing,  we 
are  going  to  assume  that  the  working  of  flues  will  be  effective 
on  the  flue  sheet.  I  claim  that  it  will  bulge  out,  but  I  fail  to  com- 
prehend where  the  rolling  of  flues  is  so  decidedly  effective  out 
near  the  flanges.  These  cracks  I  have  referred  to  do  not  run 
vertically.  They  run  with  the  flange  and  crack  immediately  in 
the  flange.  These  little  fire  cracks  that  are  vertical  will  happen 
any  place.  What  we  want  to  eliminate  is  the  cracking  of  this 
flange.  I  will  call  it  horizontal  or  across  the  top  of  the  box.  I 
hope  the  members  who  have  been  giving  their  experience  before 
this  assembly  have  had  some  experience  with  the  radial  stay, 
the  radial  stay  boiler.  The  Belpere  does  not  give  us  considerable 
trouble.  Air.  Doarnberger  has  come  close  to  my  sentiments. 
We  must  provide  for  expansion.  It  is  there  and  it  has  no  place 
for  distribution.  The  flue  sheet  has  an  upward  tendency  of  ex- 
pansion as  the  boiler  becomes  hot,  and  it  travels  no  other  way 
than  upward.  I  have  known  crown  sheets  to  be  damaged  to 
the  extent  of  being-  driven  up  as  much  as  three-quarters  of  an 
inch  by  this  expansion.  The  flange  in  its  movement  from  the 
heat  and  cold  produces  a  "breathing/'  from  the  fact  that  it  is 
rigid  on  the  top  and  has  no  place  to  go.  It  must  do  something, 
consequently  it  will  leave  a  stress  there  and  it  will  go  sooner  or 
later.  We  have  high  pressure  boilers  on  the  L.  &  N.  that  have 
given  us  this  trouble  in  three  years.  That  will  not  do.  This 
"breathing"  backward  and  forward,  as  you  all  know,  will  even  ■ 
toally  give  way  on  the  weaker  side,  which  is  the  inner  side  of 
the  box,  and  at  the  immediate  root  of  the  bange.  Some  place  of 
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this  expansion  must  be  provided  for  over  the  top  of  the  flue, 
and  when  Mr.  Doarnberger  said  six  rows  it  met  my  approbation. 
We  found  this  tee  iron  bracing  to  be  the  beginning  of  a  better 
end,  but  I  will  not  say  to  take  two  rows ;  I  will  go  on  record 
advocating  four  or  six,  and  I  am  thoroughly  of  the  opinion  that 
the  result  will  be  good. 

Mr.  Hempel :  So  far  as  the  staying  of  the  crown  sheet  is 
concerned,  it  has  absolutely  nothing  to  do  with  the  cracking  of 
the  flue  sheet.  The  staying  of  the  crown  sheet  is  simply  to  keep 
the  crown  plate  from  coming  clown.  The  pro  v.ion  that  is  made 
for  expansion  through  the  slot,  as  represented  on  the  black- 
board, or  any  expansion  stay,  is  simply  to  provide  for  the  up- 
ward expansion  of  the  box.  This  has  nothing  to  do  with  the 
cracking  of  the  flue  plates  from  the  rivet  hole  out  to  the  flange. 
It  should  be  in  the  manner  I  have  marked  on  the  board,  from 
the  flue  hole  around  the  heel  of  the  flange  out  through  the  rivet 
to  the  caulking-  edge.  The  real  cause  of  the  cracking  of  these 
plates  is  due  to  other  causes  than  the  staying  of  the  crown  plate, 
possibly  to  the  overworking  of  the  flue.  A  stress  is  put  upon 
the  plate,  and  each  time  you  work  the  flues  you  put  on  more, 
and  it  must  go  somewhere.  Eventually  the  crown  plate,  put  in 
at  70  inches,  when  removed  would  be  70  1-4  inches  and  would 
be  in  this  manner.  The  crown  plate  has  never  come  down.  Put 
a  straight  edge  on  the  crown  plate  from  the  rear  to  this  part 
and  it  is  straight.  Your  flue  sheet  has  grown  from  70  to  71, 
maybe  more.  Staying  with  the  sling  crown  bar,  with  the  eye 
bolt,  with  the  flexible  bolt,  with  the  straight  bar  and  all,  so  far 
as  the  growth  of  that  plate  is  concerned  ,the  effect  is  the  same. 
So  far  as  the  construction  is  concerned,  it  is  different  in  every 
class  of  engine.  In  every  class  you  will  find  different  things. 
In  a  large  railway  system  that  has  a  great  number  of  engines, 
you  will  find  various  conditions  and  various  causes.  Where 
you  must  work  your  flues  more  you  naturally  have  more  trouble. 
But  I  hold  that  the  staying  of  this  crown  bar  box  as  keeping 
withing  the  limits  of  this  paper,  has  nothing  to  do  with  this 
cracking.  If  we  want  to  get  away  from  that  cracking,  we  must 
make  other  provisions,  and  the  only  way  to  do  that  is  to  send  that 
stress  some  place  else,  take  it  away  from  this  point.  With  a 
Eelpere  boiler,  you  all  know  what  takes  place  there.  That  ex- 
pansion runs  out  in  this  manner.  With  the  radial  stay  it  can- 
not go  any  other  place  except  at  the  top,  because  there  is  where 
is  loose.  We  have  taken  this  out  and  brought  it  down  here 
about  four  inches  or  more,  then  stiffened  this,  and  then  crack- 
ing takes  place  there  and  it  will  eventually  work  out  until  you 
nave  a  pretty  fair  sheet,  leaving  as  many  flues  out  as  possible, 
perhaps  20  in  the  engine.   Then  that  sheet  will  begin  to  tumor 
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in  and  out.  Mr.  Kelly  says:  "I  believe  in  staying  the  plate."' 
Why?  Because  he  has  overcome  the  difficulty  in  one  place  and 
has  put  it  in  another,  and  now  he  is  after  that  place.  He  has 
overcome  this  difficulty,  but  he  has  caused  his  plate  to  move. 
In  ordering  a  set  of  Hues  for  a  new  engine,  you  order  them  a 
cer.tain  length.  In  the  course  of  time  you  order  them  longer 
and  put  them  in  longer.  What  makes  the  flues  longer?  Many 
of  you  have  flue  sheets  two  inches  longer  than  the  flues  were 
when  the  engine  was  first  bought  or  when  the  flues  were  ap- 
plied. Those  plates  have  worked  to  some  extent.  As  I  under- 
stand you,  Mr.  Kelly,  you  put  a  rod  through. 
Mr.  Kelly:  Yes. 

Mr.  Hemple :  I  am  as  far  at  sea  as  anybody  else,  but  I  say, 
no  matter  what  you  do,  you  eliminate  one  difficulty  and  get  into 
another.  So  I  am  thoroughly  convinced  that  the  staying  of  the 
crown  plates  has  nothing  to  do  with  the  cracking  of  the  flue 
plates.  (Applause.) 

Mr.  Johnston :  I  endorse  Mr.  Hempel's  remark  to  the  very 
letter.  As  to  Mr.  Brown's  remarks  relative  to  breathing  of 
this  flue  sheet,  I  would  like  to  ask  why  the  door  sheet  does  not 
also  breath  !  Is  there  not  the  same  expansion  on  this  door 
sheet  that  there  is  on  the  flue  sheet?  And  you  all  will  agree 
that  there  is  no  distortion  upward  on  the  door  sheet  flange, 
consequently  Mr.  Hempel's  explanation  is  the  only  one. 

The  President :  I  have  removed  door  sheets  that  were 
broken  from  the  top  staybolt  hole  around  in  the  flange  and  I 
guess  others  have  had  the  same  experience. 

Mr.  Johnston :  In  one,  or  possibly  two  per  cent  of  your 
engines,  but  I  venture  to  say  that  you  did  not  find  the  distor- 
tion upward  as  you  do  in  your  flue  sheets.  In  my  opinion, 
these  defects  were  caused  by  abuse  of  material  when  flanging 
same,  prior  to  first  applying.  And,  Mr.  President,  in  regard  to 
the  flue  sheet  and  cracking-  of  flange,  in  my  opinion  there 
is  only  one  solution  and  that  is  a  sharp  corrugation  at  the  top 
of  the  sheet,  just  over  the  flue,  this  corrugation  to  extend  down 
on  a  line  with  the  bottom  row  of  flues,  which  would  allow  the 
distortion  caused  by  excessive  working  of  flues  to  cencentrate 
at  that  point. 

Mr.  Lucas :  I  stated  a  few  minutes  ago  that  I  did  not  ap  - 
prove of  bracing  either  the  flue  sheet  forward  and  back  to 
prevent  the  flue  sheet  going  up,  or  to  prevent  the  cracking  of 
the  flue  sheet  across  the  top  of  the  box.  I  would  stay  the 
flue  sheet  across  the  top  of  the  box.  I  would  stay  the  flue 
sheet  where  you  increase  the  space  from  the  flange  down  to 
the  top  flue  hole  to  4J/2.   I  believe  the  braces  would  be  all  right 
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there,  but  that  would  not  stop  the  flue  sheet  going  up.  We 
must  learn  to  expand  our  flues  in  the  sheet  without  working 
the  sheet,  and  when  we  re-work  them,  we  want  to  do  the  same, 
and  we  will  get  all  we  expect  out  of  the  flue  sheet.  Pracing 
over  the  top  I  believe  is  immaterial. 

Mr.  Brown :  In  respect  to  the  question  of  a  member  who 
asks  only  why  the  back  sheet  does  not  crack,  my  friend,  will 
you  not  assume  that  the  temperature  at  the  flue  sheet  is  greater 
than  at  the  back  sheet? 

Mr.  Johnston :  Two-thirds  of  the  heat  in  our  fire  box  is 
taken  from  the  door  sheet,  and  we  don't  have  that  condition 
there. 

Mr.  Brown :  Naturally  the  exit  for  the  fumes  is  forward, 
and  I  presume  that  there  is  greater  intensity  of  heat  at  that 
part  than  there  would  be  at  the  rear  of  the  box  at  the  same 
place.  In  regard  to  this  cracking,  I  think  it  is  the  vertical 
crack  to  which  Mr.  Lucas  refers. 

The  President :  Mr.  Brown,  the  members  perhaps  do  not 
understand  about  these  cracks.  They  take  place  in  two  ways, 
vertically  and  horizontally.  The  vertical  cracks  generally  take 
place  when  the  holes  are  up  close  and  the  horizontal  cracks 
when  you  drop  your  flue  sheet. 

Mr.  Brown :  I  attribute  the  cracking  of  the  upper  row  of 
flues  to  abusive  operation.  They  play  on  those  flues  when  they 
ought  to  leave  them  alone.  The  round  house  man  goes  up 
there  rather  too  often.  I  believe  if  he  would  stay  in  the  terri- 
tory where  his  services  are  required  this  would  be  eliminated, 
Neither  am  I  of  the  opinion  that  we  need  anything  larger  than 
a  three-quarter  bridge.  I  don't  think  we  need  any  more  sur- 
face than  2^2  inches  from  the  top  of  the  flange  to  the  center 
of  the  flue  holes,  provided  that  will  act  as  an  avenue  for  this 
expansion,  which  is  so  damaging  to  that  part  of  these  high 
pressure  boilers — I  mean  the  radial  stay  boilers. 

Mr.  McKeown,  Sr. :  I  have  two  or  three  cuts  here  de- 
signed for  different  classes  of  fire  boxes.  We  have  all  been 
through  the  mill  with  this  cracking,  and  still  they  crack.  We 
have  radial  stays  and  sling  stays,  and  still  they  crack.  I 
admit  that  this  is  a  very  good  stay,  this  tee  bar ;  it  is  all 
right.  We  have  those  flue  holes  cracked.  We  are  in  a  hard 
w.ater  district.  The  flue  sheets  go  up  just  the  same  as  it  is 
marked  on  the  board.  It  was  Mr.  Brown,  I  believe,  who  spoke 
about  the  expansion  going  up  V%  or  >)4  of  an  inch.  I  would  like 
to  ask  if  that  comes  down  again ;  what  do  you  do  with  it  when 
it  goes  up? 

Mr.  Brown:  In  answer  to  the  question,  Mr.  President, 
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this  expansion  sets  in  at  the  flue  sheet  and  raises  it,  and  pres- 
ently the  outer  shell  becomes  hot  and  travels  away,  retaining 
the  strain. 

Mr.  McKeown  :  1  don't  make  the  knuckle  of  the  sheet  five 
or  six  inch  radius  like  this  sketch;  if  you  do,  you  have  the 
trouble  horizontally  across  the  sheet.  We  must  keep  the 
knuckle  of  the  sheet  this  way  more  and  drop  the  flue  down, 
and  then  that  is  perfectly  straight.  Here  is  a  sheet  here.  We 
don't  have  any  trouble  with  this  sheet  cracking  through  the 
hole.  The  expansion  is  the  other  way  on  this  sheet.  With 
regard  to  the  flues  leaking  and  the  flues  working  up  we  have 
more  trouble  with  the  bottom  flues  ten  to  one  than  we  have  at 
the  top.  We  very  seldom  interfere  with  our  flues  above.  (  >ur 
trouble  is  all  below.  The  sheet  goes  in  and  out  like  this. 
(Indicating.) 

Mr.  Brown :  The  more  you  work  the  bottom  flues  the 
more  the  sheet  bulges  out? 

Mr.  McKeown :  Yes,  the  pressure  naturally  comes  with 
the  heat.  Take  a  sheet  of  iron  of  any  kind  and  lay  it  on  the 
floor  and  put  a  heater  on  it,  what  way  will  it  go?  To  the 
fire,  every  time.  We  are  leaving  those  flues  out,  keeping  them 
further  away,  but  we  are  not  making  the  big  radius.  If  it  is 
done,  unless  you  put  in  some  stays  it  will  break  the  other  way. 
As  I  said  before,  we  don't  work  the  top  flues  as  much  as 
those  at  the  bottom.  There  is  no  occasion  for  it.  Here  is 
where  the  main  trouble  is.  Wre  are  putting  in  flues  with  a 
wider  bridge.  If  you  have  a  sheet  which  you  have  to 
straighten,  the  oftener  you  do  so,  where  is  that  stock  going  to? 

Mr.  Brown:  You  upset  it? 

Mr.  McKeown  :  Yes,  we  upset  it  and  it  goes  together.  If 
we  make  an  oblong  hole  we  ream  it  out. 

Mr.  Johnston:  Don't  you  caulk  the  top  flues? 

Mr.  McKeown  :  Certainly,  but  not  very  often. 

Mr.  Johnston :  Our  flues  leak  all  over.  On  account  of  the 
larg-e  amount  of  brick  we  have  in  our  oil  burners,  in  cooling 
them  down,  it  is  absolutely  necessary  that  we  caulk  everv 
flue,  391  flues,  20  feet  long,  every  time.  We  get  those  cracked 
sheets,  and  we  get  the  heat  so  bad  on  the  back  end  of  the 
fire  box  that  it  will  burn  the  flangeof  the  door  sheet  into  a 
crisp. 

The  President :  Please  let  Mr.  McKeown  finish. 

Mr.  McKeown  :  Sometimes  on  the  door  sheet  we  have  a 
little  trouble,  but  that  we  attribute  to  the  material.  We  have 
quite  a  number  of  engines  of  this  class  that  give  us  trouble 
with  the  material.    What  we  want  to  take  care  of  is  the  crack- 
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ing  out  of  these  flue  holes.  If  you  have  any  better  result  or 
better  way  of  stopping  the  cracking  out,  I  would  be  glad  to 
know  it.    The  sling  stay  don't  seem  to  give  any  better  result. 

Mr.  Rearick :  There  is  a  point  in  this  sketch — 

Mr.  McCartney  :  I  rise  to  a  point  of  order.  Nobody  on  the 
floor  is  allowed  to  speak  twice  until  every  member  has  spoken. 
I  believe  to  overcome  the  cracking  of  the  flue  sheet,  better  men 
should  be  put  in  the  round  house.  Under  the  rules  of  every 
shop  in  the  country,  if  a  man  is  no  g*ood  in  the  shop,  put  him 
down  in  the  round  house.  They  use  no  judgment.  They  crack 
them  with  the  expander.  It  is  the  poor  men  in  the  round 
house  who  give  us  a  great  deal  of  trouble. 

Mr.  Rearick :  The  crown  sheet,  I  claim,  expands  propor- 
tionately with  the  heat,  as  the  flue  sheet.  This  sheet  is  ex- 
panding up  and  down.  Here  is  your  crown  sheet  expanding 
fore  and  aft.  Now,  then,  if  it  was  the  constant  expansion  and 
contraction  of  the  flue  sheet  that  made  these  cracks,  it  would 
crack  on  the  knuckle.  In  addition  to  that,  you  have  the  in- 
tense heat  in  the  flue  that  is  coming-  through.  In  addition  to 
the  crown  sheet  heating  and  the  difference  between  the  two 
expansions,  it  puts  the  strain  there  and  starts  the  crack  as  is 
represented.  These  small  cracks  eventually  extend  to  the 
knuckle — it  goes  to  the  center  of  the  flange.  I  claim  the  evi- 
dence does  not  show  it  is  the  expansion  alone  from  the  flue 
sheet,  but  is  superinduced  by  the  crown  sheet  and  flues. 
If  it  was  the  flue  sheet  alone  the  crack  would  be  long'itudinal, 
but  it  is  not.  With  the  conditions  on  our  road,  the  cracks  are 
in  this  style,  eventually  going  through  the  flange. 

Mr.  Gray :  We  are  dealing  with  the  business  end  of  the 
boiler.  It  is  the  part  that  gets  more  abuse  han  any  other. 
In  my  estimation,  the  only  way  that  we  will  ever  prevent 
those  sheets  cracking  at  the  top  is  to  change  the  design  of  the 
sheet.  I  think  the  boiler  makers  and  mechanical  engineers 
have  been  holding  on  to  that  design  long  enough.  They  can- 
not, with  the  present  design  of  flue  sheet,  prevent  cracking  at 
the  top  in  the  course  of  time.  Undoubtedly  excessive  working 
of  flues  has  more  to  do  with  it  than  anything  else,  and  the 
setting  of  the  flue  starts  the  sheet  stretching  in  the  first  place, 
and  each  time  the  flues  are  used  it  adds  that  much  to  it.  I 
have  found  in  my  experience  that  the  less  flues  are  worked  in 
the  round  house  or  the  better  they  are  worked,  the  longer 
they  will  last.  Few  sheets  crack  short  of  three  years.  We 
have  been  working  on  flues  entirely  when  the  engines  are  hot. 
This  makes  less  work  necessary  to  do  a  good  job  and  pro- 
longs the  life  of  the  flue. 
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The  President:  Do  you  work  your  flues  hot? 

Mr.  Gray:  Yes,  while  the  engine  is  warm. 

The  President:  It  stands  to  reason  that  that  will  stretch 
the  sheet  quicker. 

Mr.  Rapp :  I  would  like  to  ask  Mr.  Gray  if  he  works 
his  flues  before  the  boiler  is  washed  and  whether  it  is  washed 
with  hot  or  cold  water? 

Mr.  Gray:  Before  the  boiler  is  washed.  It  is  washed  with 
cold  water. 

Mr.  Elkins :  I  would  like  to  say  a  word  in  regard  to  the 
bracing-  of  crown  sheets  to  prevent  flue  sheets  cracking.  I  be- 
lieve that  most  of  the  trouble  is  with  the  flue  sheet.  On  the 
road  that  I  am  with  we  are  putting  r"  bridge  in  all  our  back 
flue  sheets,  where  we  formerly  used  11-10".  The  flue  sheet 
would  go  up  t  i-ii"  in  three  or  four  years  necessitating  the 
removal  of  same.  Where  we  use  the  i"  bridge  the  tremble 
seems  to  be  eliminated,  as  we  have  engines  running  three  or 
four  years  that  are  in  good  condition.  We  use  two  rows  of  eye 
bolts  next  to  the  flue  sheet  with  jaw  braces  or  a  tee  bar; 
personally  I  prefer  the  tee  bar  account  of  being  able  to  use 
bottom  head  bolts  in  the  crown  sheet.  The  bar  should  be 
I^"x6"x6"  supported  from  the  roof  of  the  boiler  with 
3^x3"  soft  steel  strap  braces,  pins  in  each  end;  holes 

in  top  to  be  elongated  y%" .  In  this  connection  we  do  not  use 
flue  roller  in  back  sheet  at  all,  setting  all  flues  with  the  prosser 
expander  and  for  round  house  work  we  use  a  mandrel  pin  or 
prosser,  caulking  with  air  hammer. 

Mr.  German:  Mr.  Chairman,  I  wish  to  call  attention  to 
10  engines  that  we  have  on  the  Chicago,  Indiana  &  Southern. 
They  are  high  pressure  boilers  and  have  two  solid  front  bars 
on  them.  The  bars  are  fastened  with  a  bolt,  just  the  same  as  a 
crown  bar  boiler,  and  between  each  of  the  crown  bar  bolts  a 
hole  is  drilled  in  the  bar  1%"  with  a  radial  bolt  running  through 
the  bar  with  a  nut  underneath  it.  These  boilers  are  eight 
years  old  and  we  have  not  had  a  flue  sheet  flange  either  go  up 
or  crack  on  this  class  of  boilers. 

I  have  heard  it  stated  that  different  members  are  applying 
tee  bars.  I  feel  very  much  inclined  to  fall  in  line  with  them  on 
account  of  these  10  engines  we  have  had  in  service  eight 
years  and  none  of  which  has  cracked. 

Expanding  the  flues  has  a  tendency  to  force  the 
sheet  up,  but  with  regard  to  this  class  of  boilers  with 
the  crown  bars  on,  I  want  to  show  you  the  design  as  near  as  I 
can.  (Going  to  the  black  board,  making  a  sketch.)  That  has 
a  4"  radius.    It  has  a  thimble  underneath  the  bar  3"  long;  this 
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is  a  radial  bolt  running  through  here  with  a  nut  on  it ;  that  is 
i%"  hole  to  allow  freedom  of  bar  to  work.  It  is  14"  from  there 
to  there  to  the  next  bolt.  With  that  class  of  boilers  we  never 
had  any  trouble.  I  think  it  is  in  the  design  more  than  the 
working  of  the  flues,  while  I  believe  the  working  of  the  flues 
has  a  tendency  to  crack  the  upper  flue  hole. 

A  Member:  How  much  pressure  do  you  carry? 
Mr.  German  :  190  pounds  pressure. 

Mr.  Goodwin  :  Possibly  it  would  be  well  for  us  to  look 
into  the  subject  of  a  changed  flue  sheet  while  we  have  this  up. 
Last  night  I  had  the  pleasure  of  looking  over  a  corrugated 
sheet  that  had  been  designed  by  Mr.  Wood.  In  other  words, 
he  is  the  author  of  it.  I  suggest  that  if  this  committee  would 
take  hold  of  these  prints  of  Mr.  Wood's  and  look  into  them, 
possibly  they  might  find  something  that  would  be  of  interest 
to  the  Association. 

Mr.  Laughridge :  I  will  have  to  concur  with  Mr.  Lucas  and 
Mr.  Hemphill,  that  the  working  of  the  flue  has  more  to  do  with 
it  than  anything  else.  We  had  25  engines  equipped  in  the 
manner  mentioned  by  Mr.  German,  but  instead  of  the  solid 
bar,  it  was  a  skeleton  bar  with  a  bolt  through  and  a  washer, 
and  the  plate  came  down  from  the  roof  sheet  to  the  nut  under- 
neath. They  ran  a  year  and  a  half  and  the  flue  sheets  were  all 
cracked.  In  our  locality  we  have  so  much  trouble  in  getting 
them  clean  that  we  took  the  bars  out,  threw  them  away  and 
put  the  straight  stay  in,  dropping  the  top  row  of  flues  out, 
making  it  five  and  a  half  in  the  center  to  the  first  row  of 
flues,  and  it  decreased  as  it  came  to  the  outside.  Those  fire 
boxes  have  been  running  now  for  eight  years  and  they  have 
never  had  a  crack  in  them.  WTe  changed  the  engines  to  another 
division,  where  the  flues  are  not  worked  very  often,  and  we 
have  never  had  a  crack,  and  I  am  satisfied  that  the  working  of 
the  flue  is  the  greatest  cause  of  the  cracked  flue  sheet.  How- 
ever, I  think  there  ought  to  be  a  good  deal  of  stress  placed 
on  the  theory  about  the  crown  sheet.  If  you  take  a  straight 
sheet  like  a  Belpere  or  an  old  style  crown  bar  boiler,  you  never 
see  a  flue  sheet  cracked  out,  but  if  you  take  a  piece  of 
metal  and  flange  it  square,  like  an  angle  iron,  and  put  a 
pressure  on  it,  the  pressure  will  be  distributed,  it  will 
be  a  bow,  and  it  will  be  distributed  from  end  to  end. 
In  other  words,  it  will  be  distributed  from  the  corner 
of  the  flue  sheet  to  the  corner.  But  if  you  put  a  rise 
in  it  of  five  or  six  inches,  then  the  pressure  of  your  crown 
sheet  comes  up — that  is  the  expansion.  The  force  ;s 
reduced  to  the  center  of  your  sheet,  and  it  will  break  more 
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readily  than  the  straight  sheet,  because  you  have  reduced  it 
in  the  center.  1  firmly  believe  that  the  excessive  working  oi 
the  top  flue  or  of  any  of  the  flues  is  the  principal  cause  of  their 
breaking.  Of  late  years  we  never  allow  the  round  house  men 
to  work" a  flue  hot,  to  use  expanders  in  the  Hue  while  the  engine 
is  hot.  If  the  flues  require  expanding,  wait  until  the  engine  is 
cold.  If  there  are  four  or  five  rows  in  the  top  that  do  not  need 
working,  they  begin  on  the  top  row  that  does  need  it  and  work 
three  or  four  rows  down,  and  then  work  around  and  around, 
and  finally  wind  up  in  the  center,  to  allow  the  sheet  to  drop  in. 
In  that  way  we  are  getting  good  results, and  we  have  not  had 
a  broke  flue  sheet  in  eight  years. 

Air.  Sarver:  Most  of  the  boilers  on  the  road  with  which 
I  am  connected  are  Belpere's,  and  very  seldom  has  a  flue  sheet 
cracked  at  the  top ;  but  we  have  those  oblong  holes.  The  flue 
holes  are  the  top  holes  of  the  outside  rows. 

The  President:  Are  they  radial  or  Belpere? 

Mr.  Sarver:  They  are  Belpere.  We  do  have  this  trouble. 
There  are  two  rows  of  flexible  bolts  next  to  the  flue  sheet.  The 
flue-crown  sheet  goes  up  and  relieves  those  bolts,  and  the  out- 
side sheet  cracks  between  the  flexible  sockets  on  the  inside  of 
the  sheet.  We  have  a  number  of  sheets  that  crack  at  that  point. 
We  do  not  have  any  flue  holes  cracked  on  the  top  of  the  flue 
sheet  on  Belpere  boilers. 

The  President:  We  have  present  Chief  Mechanical  In- 
spector Nash  of  the  Louisville  <&  Nashville.  If  he  will  step 
forward  and  say  a  few  words  to  us  it  will  be  appreciated.  (Ap- 
plause.) 

Air.  Nash:  Mr.  Chairman  and  Gentlemen — I  feel  highly 
elated  over  the  privilege  of  addressing  this  intelligent  body,  but 
knowing  your  honorable  President  as  well  as  I  do,  in  fact,  being 
very  closely  associated  with  him  at  one  time,  I  am  afraid  he  is 
using  this  method  of  getting  back  at  me.  (Laughter.)  He 
knows  that  I  am  not  qualified  to  say  anything  at  this  time,  but 
I  am  glad  that  I  am  here.  Of  course,  I  am  a  little  bit  late,  but 
I  was  well  represented  just  the  same.  I  am  sure  we  will  all 
be  greatly  benefited  by  this  organization  and  that  great  good 
will  be  derived  from  what  is  handled  here.  If  I  attempted  to 
say  anything  more,  I  am  sure  it  would  only  result  in  disaster  to 
me,  and  some  fellow  might  say,  "Get  the  hook."  I  thank  you. 
f  Applause.) 

Mr.  Lowe :  I  have  been  very  deeply  interested  in  the  dis- 
cussion of  this  paper  this  morning.  On  the  Canadian  Pacific 
Railway  we  have  attempted  almost  all  of  the  different  methods 
which  have  been  described  on  the  blackboard.  We  have  come 
to  the  conclusion  that  the  cure  for  this  trouble  must  be  gained 
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in  another  way,  and  at  the  present  time  we  are  experimenting 
along  other  lines.  We  believe  that  most  of  our  trouble  in  the 
fire  box  is  attributable  to  the  circulation  of  the  water;  that  the 
circulation  next  to  the  back  tube  sheet  is  all  one  way,  and  not 
so  at  the  door  sheet  where  the  circulation  is  not  so  violent.  Now 
I  cannot  go  into  details  of  the  experiment  that  we  are  intro- 
ducing at  the  present  time,  because  it  has  not  been  in  operation 
long  enough,  but  I  believe  that  we  can  cure  a  great  deal  of  this 
trouble  by  providing  a  circulation  which  will  be  both  downward 
and  upward,  the  steam  rising  upward,  and  the  more  heated 
water  coming  to  the  top,  will  be  provided  with  means  of  get- 
ting a  fresh  source  to  the  bottom  to  supply  the  different  points 
where  the  most  excessive  heat  forms.  We  believe  that  the  most 
excessive  heat  is  at  that  back  tube  sheet,  more  particularly  at 
the  top,  and  among  the  bottom  tubes  and  wherever  the  greatest 
excess  of  heat  is  ;  that  is  the  point  where  we  want  to  get  the 
water,  and  where  we  have  not  got  it.  I  believe  that  explains 
why  the  door  sheet  end  does  not  crack  as  frequently  as  the  back 
tube  sheet.  I  do  not  think  that  the  sectional  expander,  or  the 
staying  of  the  flue  sheet,  plays  an  important  part  with  the  fail- 
ure around  the  circumference  of  the  tube  sheet,  because  we  have 
engines  that  we  can  operate  for  a  general  repair ;  that  is,  until 
their  tires  require  turning,  and  do  not  require  a  caulking  tool 
on  them.  In  other  places  we  have  to  caulk  them  at  both  ends  of 
the  road,  and  in  some  places  we  have  to  work  them  out  at  both 
ends  of  the  road.  Of  course  where  we  have  those  conditions,  the 
cracking  of  back  tube  sheets  is  more  aggravated  than  in  good 
water  districts.  Greater  heat  forms  next  to  our  fire  plates  in 
such  districts  than  where  the  water  is  good.  I  hope  that  when 
the  next  convention  is  held  I  may  be  able  to  give  you  the  re- 
sults of  our  experiment  in  that  connection.  I  thank  you.  (Ap- 
plause.) 

Mr.  Goodwin :  In  view  of  the  fact  that  we  have  four  more 
subjects  to  handle  between  now  and  I  o'clock,  I  move  that  this 
discussion  close  at  11:45. 

Mr.  Lucas:  We  are  here  to  adopt  something  in  regard  to 
this  question.  I  believe  that  the  method  presented  on  the  board, 
the  crown  bar  across  the  flue  sheet,  in  order  to  brace  the  front 
portion  of  the  flue  sheet,  is  as  good  as  any.  It  has  been  said 
that  flues  are  only  caulked  in  the  center.  At  the  same  time, 
when  the  flues  are  renewed,  they  have  to  put  in  larger  copper 
shims  all  over ;  it  seems  to  be  stretched  all  over  and  the  flange 
seems  to  be  coming  down.  Take  the  engine  that  is  giving  the 
most  trouble.  Take  her  out  of  service  and  put  her  in  stationary 
use*,  and  the  trouble  ceases  immediately,  going  to  show  that 
conditions  are  the  cause  of  all  these  troubles.    Where  we  arc 
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continually  working  the  Hues,  the  Hue  sheet  is  going  to  pieces 
rapidly.  Where  we  don't  have  to  caulk  the  flues,  our  flue  sheet 
stands.  1  cannot  say  that  we  arc  having  much  trouble  on  our 
system.  We  are  getting  better  than  200,000  miles  between  Hue 
sets.  In  the  last  three  years  we  have  put  in  about  three  fire 
boxes.  I  have  not  come  here  with  a  tale  of  woe.  We  are  doing 
nicely,  but  I  believe  that  any  method  of  bracing  the  from  pan 
of  the  crown  sheet  will  answer  as  well  as  the  one  shown. 

Air.  Linderman:  About  four  years  ago,  I  had  an  experi- 
ence similar  to  that  of  Mr.  Doarnberger.  We  had  a  clas 
engines  that  cracked  from  the  top  flue  holes  to  heel  of  flange  in 
seven  months.  We  patched  the  sheets,  keeping  the  engines  out 
until  they  made  their  mileage,  when  the  sheets  were  renewed. 
We  then  put  in  flexible  staybolts  on  the  sides  at  front  of  the 
box,  extending  from  the  mud  ring  up  to  and  including  the 
sling  stays,  which  in  some  engines  extended  back  six  rows. 
These  sheets  are  still  in  these  engines,  some  of  them  being  in 
service  over  three  years  without  the  flue  sheet  cracking. 

Before  installing  the  flexible  staybolts,  the  flue  sheets  were 
bound  on  the  side  up  to  the  sling  stays  with  rigid  bolts,  the  re- 
sult being  that  any  expansion  due  from  working  the  flues  or 
from  other  causes  went  to  the  point  of  least  resistance,  which 
was  at  the  top  of  flue  sheet  owing  to  the  sling  stays  at  this  point. 
This  action,  1  believe,  is  the  principal  cause  of  the  flue  sheets 
cracking  from  the  top  flue  holes  into  the  flange.  By  applying 
flexible  staybolts  the  expansion  in  the  sheet  is  allowed  to  radi- 
ate from  the  center  and  is  not  concentrated  at  one  point,  owing 
to  the  back  play  allowed  by  the  flexible  staybolts.  We  have 
an  Atlantic  type  engine,  that  has  an  entire  installation  of  flex- 
ible staybolts.  This  fire  box  has  1503  staybolts  and  there  is  not 
a  rigid  staybolt  in  the  boilers.  This  engine  has  been  in  service 
a  little  over  two  years,  and  the  last  time  I  made  an  examination 
there  was  not  any  perceptible  sign  of  the  flange  coming  down. 

Mr.  Goodwin :  Is  there  a  second  to  my  motion,  that  the  sub- 
ject be  closed? 

The  motion  was  seconded  by  several  members. 

The  President:  Give  Mr.  Kelly  one  chance  and  we  will 
close  the  discussion. 

Mr.  Berry :  Mr.  President,  it  seems  to  me  that  two  or  three 
gentlemen  ought  not  to  be  allowed  to  have  the  floor  all  the  time. 
Many  gentlemen  here  would  like  to  say  something.  The  gen- 
tleman who  speaks  should  concentrate  and  allow  the  others  to 
have  a  chance. 

The  President:  If  any  of  the  gentlemen  wanted  the  floor, 
I  did  not  see  them  rise  and  ask  for  it. 
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Air.  Kelly:  Mr.  Goodwin  called  our  attention  to  the  corru- 
gated sheet.  About  two  years  ago  I  did  some  experimenting 
along  this  line.  In  putting  in  the  corrugation  across  the  top 
of  each  flue  sheet  I  could  not  put  in  all  the  top  flues,  so  I  left 
out  ii  or  12,  and  substituted  stay  rods.  I  just  wanted  to  call 
the  members'  attention  to  it.  I  don't  want  the  floor  all  the  time. 
That  stopped  the  sheet  from  cracking  across  the  top,  the  flues 
did  not  leak  as  much,  and  I  would  like  to  have  Mr.  Hedberg, 
who  has  this  engine  on  a  bad  water  division,  tell  the  audience 
where  that  sheet  is  cracked.    I  have  not  seen  it  since. 

Mr.  Hedberg:  When  they  sent  the  engine  to  us,  it  came 
out  on  the  west  division  and  ran  from  eight  to  10  months.  The 
men  were  expanding  the  flues,  and  I  hardly  ever  expand  more 
than  half  of  a  set  like  that.  During-  the  operation  of  working 
the  engine,  she  cracked  out  there. 

Mr.  Kelly:  What  was  the  condition  of  the  crown  sheet? 

Mr.  Hedberg:  The  crown  sheet  was  all  right,  but  this 
sheet  was  working  just  the  same,  going  up.  The  crown  sheet 
was  not  working  so  bad  because  the  O.  G.  flange  took  it  up. 
It  was  working  up  and  closing  the  space  between  the  sheet 
there  and  this  point.  I  think  in  time  it  will  crack  here,  because 
it  has  this  movement,  and  you  cannot  get  away  from  it.  When 
I  raised  the  question  with  Mr.  Kelly  I  thought  he  ought  to 
carry  it  here  and  put  a  free  stay  here.  Instead  of  that  you  run 
right  to  the  edge  of  the  solid  radial  stay  as  shown  here. 

Mr.  Kelly:  How  large  a  patch  did  you  put  on  it? 

Mr.  Hedberg:  Just  a  small  one,  six  by  five.  So  far  it  is  as 
good  as  it  was  when  made.  It  will  be  three  years  next  month 
since  it  was  put  in  service.  But  they  crack  just  the  same. 
When  you  take  it  away  from  one  place,  you  will  get  it  some- 
where else.  You  were  speaking  about  the  other  part  where 
you  took  out  a  bunch  of  flues  in  the  middle.  We  stay  the 
sheet  by  putting  in  a  few  flues,  and  that  helps  to  stiffen  the 
sheet.  Mr.  Kelly  developed  that  idea.  He  left  some  flues 
out  at  the  bottom.  When  the  engine  had  been  in  service  six 
months,  the  flue  had  expanded,  but  with  very  little  leakage. 
They  steam  just  as  freely  and  we  don't  have  any  trouble. 

Mr.  Finacane :  I  would  like  the  gentlemen  to  tell  us  how 
close  the  flue  hole  comes  to  the  heel  and  to  the  root  of  the 
flange. 

The  President :  They  are  all  the  way  from  two  to  four 
inches. 

Mr.  Hedberg:  He  cut  out  the  top  row.  I  did  not  measure 
it  at  the  time,  but  I  should  not  think  over  four  inches;  but 
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we  put  a  stay  rod  through  where  he  eut  the  Hue  out,  and  it 
acted  the  same  as  a  flue  would,  it  fitted  in  the  same  hole. 

Mr.  Brown:  Put  a  stay  rod  in  in  place  of  the  flue? 

Mr.  Hedberg*:  Yes. 

The  President:  Any  further  discussion  on  the  subject? 
There  is  a  motion  before  the  house  to  close  it.  Would  it  no1 
be  a  good  idea  to  continue  this  after  luncheon? 

Mr.  Kelly:  Let  us  continue  this  subject.  Men  are  here 
who  have  not  been  able  to  get  the  floor.  Let  us  get  the  ideas 
of  all  who  are  here.   This  is  too  important  to  drop. 

Mr.  Newman  :  W e  have  had  a  good  deal  of  experience  with 
that  class  of  boilers  on  the  Southern  Pacific.  The  tubes  come 
up  as  close  to  the  knuckle  as  we  could  possibly  go  with  them 
without  going  into  the  bend,  and  we  are  having  pretty  good 
success.  We  had  a  great  deal  of  trouble  with  this  cracking 
out  up  here.  Those  are  radial  stays.  We  figured  out  that 
there  was  more  metal  up  around  here  than  there  was  right 
across  here,  and  that  was  the  cause  of  this  cracking-,  and  we 
laid  out  a  fire  box  plate  on  the  front  end  the  same  way  as  it  is 
on  the  back  end.   That  was  the  shape  of  the  box. 

The  President:  Is  that  the  back  flue  sheet? 

Mr.  Newman:  That  is  the  back  flue  sheet.  We  cut  out  10 
flues.  We  reinforced  the  front  flue  sheet  and  put  on  braces  in 
order  to  compensate  for  the  flues  we  had  taken  out.  We  have 
that  engine  running  between  Houston  and  New  Orleans,  360 
miles,  with  an  oil  burner,  and  it  has  been  there  two  years. 
There  is  not  a  sign  of  rupture  either  way,  up  or  down,  or 
crosswise.  The  way  we  put  the  radial  staybolts  in  was  this  : 
we  had  the  hole  reamed  to  taper  from  the  bottom.  The  rest  of 
the  box  had  regular  radial  stays.  The  first  flue  hole  is  two  and 
a  half  inches  from  the  top  of  the  hole  to  the  top  of  the  sheet. 

A  Member:  LIow  far  back  did  you  flatten  the  crown  sheet? 

Mr.  Newman :  Something  in  that  shape,  running  to  a  flat 
surface  across  here  from  the  door  sheet  to  the  front  sheet. 

A  Member :  How  far  back  from  the  front  of  the  flue  sheet 
did  you  begin  to  form  the  flat  surface? 

Mr.  Newman  :  Started  right  at  the  door  sheet  and  the  door 
sheet  came  down  like  that.  There  is  a  2jA  inch  drop  to  the 
street. 

A  Member:  Is  that  high  part  at  the  back  or  the  front?* 
Mr.  Newman  :  The  high  part  of  the  sheet  is  on  the  front, 
on  the  regular  fire  box,  but  when  we  cut  it  down  it  is  prac- 
tically level  at  the  center  of  the  box. 

Mr.  Brown:  This  crack  that  you  refer  to  runs  lengthwise 
of  the  flange? 
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Mr.  Newman :  The  cracks  running-  up  and  down  were  the 
ones  we  were  getting  after.  We  claim  there  is  more  metal 
around  the  top  than  there  is  across  here  with  the  solid  plate. 

Mr.  Brown :  I  mean  the  crack  in  the  root  of  the  flange  did 
not  present  itself? 

Mr.  Newman :  No,  sir,  there  is  no  crack  either  way. 

Mr.  O'Connor:  The  subject  under  discussion  is  an  import- 
ant one  to  all  the  members  of  this  Association,  especially  to  those 
who  have  under  their  care  the  modern  high  pressure  locomo- 
tive boiler.  Presuming  that  all  railroads  here  represented  have 
this  type  of  boiler  in  service,  it  might  be  safe  to  say  that  all, 
or  nearly  all,  have  the  same  trouble,  namely,  cracking  of  flue 
sheet  bridge  at  top  flue  holes,  cracking  from  top  flue  hole  around 
root  of  flange  to  rivet  holes,  cracking  of  flanges  parallel  with 
top  flange,  also  oblong  flue  holes  at  top  rows.  One  member 
that  preceded  me  on  this  subject  relative  to  the  cracking  of  this 
particular  part  of  the  fire  box  said  that  expansion  and  contrac  - 
tion had  nothing  to  do  with  bringing  about  these  bad  results. 

You  gentlemen,  particularly  those  of  you  who  have  had 
charge  of  railroad  boiler  shops  during  the  past  20  years,  will 
undoubtedly  remember  the  first  introduction  of  the  so-called 
radial  stay  boiler,  or  what  we  now  call  the  modern  type  boiler. 
You  will  also  remember,  I  am  sure,  that  all  boilers  of  this  de- 
sign had  the  rigid  radial  stays  all  over  the  surface  of  the  crown 
sheet.  It  was  not  long  until  we  had  trouble  in  the  top  flanges 
of  flue  sheet  cracking,  just  as  I  described  a  moment  ago,  cracks 
running  from  holes  around  knuckle  of  flange  to  rivet  seams, 
margin  between  flue  holes  also  cracked  parallel  to  top  flanges. 
These  results,  discovered  on  practically  a  new  boiler,  formed  the 
starting  point  for  investigation  as  to  what  was  the  cause  and 
what  could  be  done  to  eliminate  the  trouble.  It  was  finally 
decided  that  some  release  to  the  upper  flange  of  the  flue  sheet 
was  necessary,  as  at  that  point  it  was  considered  the  hottest 
part  of  the  fire  box,  caused  by  the  excessive  heat  rising  from  the 
fire  and  ascending  to  the  top  of  fire  box  and  drawn  rapidly 
through  top  of  flues  by  the  exhaust  of  the  locomotive. 

The  first  experiment  was  to  remove  the  first  three  rows  of 
rigid  stays  and  substitute  adjustable  stays.  Results  showed  an 
improvement  and  less  cracking  of  flanges.  Not  satisfied  witli 
this,  further  experiment  was  given  by  substituting  adjustable 
stays  for  five  rows  of  radials,  and  still  better  results  were  ob- 
tained. This  was  kept  up  until  seven  rows  from  the  front  were 
displaced  with  adjustable  stays,  and  still  better  results  were 
given.  Now,  gentlemen,  if  you  noted  what  I  have  said,  along 
with  the  different  changes  that  took  place  in  the  removal  in 
the  first  place  of  three  rows  of  rigid  stays,  then  five  rows,  then 
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finally  seven  rows,  at  each  test  receiving  better  results,  you 
must  agree  with  me  that  the  application  of  the  adjustable  stay.^ 
overcome  the  difficulty  hy  releasing  the  terrible  strain  at  top 
of  flue  sheet  flange  by  the  adjustable  stays  allowing  the  sheet 
to  expand  upward  with  ease.  On  the  other  hand  with  the  rigid 
radial  stay  located  on  to])  of  crown  sheet,  submerged  in  water, 
spaced  four  inches  from  centers,  it  holds  the  crown  sheet  as 
solid  as  the  steel  itself,  resisting  the  expansion  of  the  lower 
sheets  of  the  fire  box,  consequently  something  has  to  give  to  ex- 
pansion, and  the  weakest  part  being  along  the  top  rows  of  flue 
holes  underneath  the  top  flange,  it  was  where  our  trouhle  hegan. 
The  Chicago  &  Northwestern  Railway  has  still  hettered  the  con- 
ditions hy  leaving  out  a  few  top  flues  and  allowing  a  larger 
margin  between  the  top  flue  hole  and  the  knuckle  of  the  flange. 
This  has  proved  to  be  a  good  thing,  as  it  provides  strength  at 
that  point  of  the  sheet  and  gives  assistance  to  the  adjustable 
stays  in  taking  care  of  the  expansion.  In  the  large,  wide  fire 
box  locomotive  boiler  where  the  tee  iron  is  used  in  the  first  four 
rows  from  the  front  flue  sheet,  we  have  been  able  to  get  better 
results  by  oblong  holes  in  the  top  tee  iron,  allowing  the  upright 
brace,  from  lower  tee  to  upper  tee  to  adjust  itself  along  with 
the  expansion. 

Gentlemen,  we  should  not  be  in  a  hurry  to  pass  this  sub- 
ject. It  is  an  important  one.  It  brings  us  close  to  the  vital 
point  of  modern  locomotive.  We  should  continue  our  session 
this  afternoon  and  further  discuss  this  subject  and  similar  ones 
ior  the  benefit  of  all  members  as  well  as  the  good  results  we 
may  bring  about  for  the  betterment  of  the  service  and  the  rail- 
road companies  we  represent. 

Mr.  Berry:  I  think  as  far  as  the  staying  of  our  sheets  is 
concerned,  that  it  will  be  impossible  to  eliminate  all  cracks  from 
the  stays,  no  matter  what  flexibility  you  give  them.  We  have 
found  that  better  results  can  be  obtained  by  dropping  one  row 
of  holes  from  the  top  than  by  any  other  method.  Still  we  are 
getting  some  cracks.  I  think  there  is  something  further  than 
the  staying  that  has  to  be  figured  out  to  overcome  this  difficulty. 

Mr.  Lowe :  I  move  that  this  discussion  be  now  closed ;  that 
the  paper  be  received  and  carried  over  for  another  year  with  a 
Committee  empowered  to  correspond  with  the  different  railways 
and  get  their  experience,  and  come  to  next  year's  Convention 
provided  with  full  information  to  enable  us  to  suggest  a  recom- 
mendation and  cure  for  this  evil  of  tube  sheets  cracking. 

The  motion  was  seconded. 

The  President:  I  wish  to  say  that  the  report  has  been  ac- 
cepted and  the  Committee  discharged. 

Mr.  Goodwin:  I  would  like  to  raise  a  point  of  order.  There 
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Is  a  motion  before  the  house,  but  I  want  to  rise  to  withdraw  that 
motion,  because  I  think  we  have  a  good  subject  and  I  really 
think  we  could  spend  more  time  on  it  advantageously. 

Mr.  Brown :  I  move  that  we  adjourn  until  1 130  or  2  o'clock. 
In  connection  with  this  adjournment,  I  wish  to  say,  gentlemen, 
that  we  are  here  to  fatten  ourselves  on  this  information.  Let 
us  be  here  promptly  at  the  time  agreed  upon.  I  have  no  doubt 
every  member  in  the  room  enjoys  the  hospitality  of  all  the 
different  displays  in  the  building,  but  let  us  not  lose  time  when 
there  is  other  business  of  importance  claiming  our  attention.  I 
move  we  adjourn  until  2  o'clock. 

The  motion  was  seconded. 

The  President :  It  has  been  moved  and  seconded  that  we 
adojurn  until  2  p.  m. 

The  question  was  put  and  carried  unanimously,  and  the 
Convention  declared  adjourned  until  2  p.  m. 

AFTERNOON  SESSION. 

The  Convention  was  called  to  order  by  the  President  at  2 
p.  m. 

The  President:  The  subject  of  "Best  Methods  of  Staying 
Front  Portion  of  Crown  Sheets  to  Prevent  Flue  Sheet  from 
Cracking"  is  still  open  for  discussion. 

Air.  Goodwin :  I  understand  Mr.  Wood  put  this  sketch  on 
the  blackboard,  and  I  think  it  would  meet  with  the  approval  of 
the  Convention  if  he  would  come  forward  and  explain  what 
he  claims  for  this  box. 

The  Chairman:  Mr.  Wood,  please  step  forward  and  ex- 
plain what  advantage  your  method  of  making  the  flue  sheet  has 
over  the  other. 

Air.  Wood :  You  gentlemen  gave  me  at  the  Buffalo  meet- 
ing the  information  that  this  was  developed  from.  I  was  asked 
if  I  would  try  to  do  something  in  the  shape  of  flanging  to  eradi- 
cate the  troubles  talked  of  this  morning.  I  claim  that  this  flange 
— that  is,  the  top  sheet — not  only  increases  your  heating  surface, 
but  it  strengthens  the  flue  sheet,  and  it  not  only  strengthens  the 
flue  sheet  but  it  takes  out  that  buckle  that  was  spoken  of  this 
morning,  in  the  center,  and  allows  it  to  expand  and  contract  in 
unison  with  the  front  tube  sheet.  The  front  tube  sheet  is 
flanged  in  the  same  form.  These  tube  sheets  should  be  of  iden- 
tical thickness  so  there  should  be  no  more  tension  on  one  than 
on  the  other.  We  have  increased  the  area  50  per  cent  in  the 
first  place.  It  has  five  places  in  which  to  expand,  before  it 
would  reach  any  vulnerable  point.  The  sections  we  have  made 
V/\  inch  deep.    I  contemplated  making  them  considerably  deeper 
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in  the  first  instance,  but  I  reduced  them  after  making  tests  Oil 
the  testing  machines.  We  could  elongate  that  section  with  900 
pounds  1-20  of  an  inch  and  it  will  go  hack  to  its  original  posi- 
tion every  time.  You  can  pull  it  50  times  and  it  will  go  back 
to  the  same  position.  With  the  same  section  on  a  straighl  plate, 
it  takes  15,300  .pounds  to  elongate  it  1-20  of  an  inch,  and  after 
it  is  elongated,  it  is  permanently  set  and  will  not  go  back.  This 
goes  back  to  its  original  position  every  time,  which  shows  the 
elasticity  of  the  section.  It  is  only  an  inch  and  a  quarter  deep 
and  there  is  not  a  great  deal  of  cavity  for  any  sediment  to  rest 
in.  In  working  five  months  we  have  found  no  broken  stay  bolts 
and  we  find,  as  1  said,  the  scale  which  tends  to  adhere  to  the 
plate  drops  off.  We  make  these  five  inch  centers.  By  doing 
so  we  dispense  with  350  stays  in  a  box  of  the  same  size,  which 
is  an  important  factor.  We  increase  the  diameter  of  the  stays 
to  inches  instead  of  1  inch.  The  reverse  section  is  only 
13-16.  This  is  open  for  discussion  and  I  would  like  you  to  pull 
it  to  pieces  in  every  way.  I  am  very  glad  to  hear  that  our  friend, 
Mr.  Kelly,  made  a  step  in  the  right  direction,  but  when  he  showed 
me  where  he  put  that  stay,  I  was  sorry  to  see  it,  because  I  would 
have  told  him  not  to  put  it  there.  I  have  had  a  large  experience 
in  flanging,  and  I  suppose  that  is  the  reason  the  boiler  makers 
asked  me  to  take  an  interest  in  them.  I  devoted  two  years' 
time  to  the  study  of  it  before  I  allowed  my  name  to  go  out  with 
it  or  allowed  anyone  to  see  it.  It  is  there  for  what  it  is  worth, 
and  I  think  it  is  the  future  box.  (Applause.) 

The  President :  Auy  member  that  washes  to  ask  any  ques- 
tion regarding-  that  flue  sheet  or  its  working,  has  the  privilege 
of  doing  so. 

Mr  Goodwin:  I  would  like  to  ask  why  you  put  the  crown 
bolt  as  it  is. 

Mr.  Wood :  Mr.  White,  the  mechanical  engineer  of  the 
New  York  Central,  wanted  me  to  put  in  three  rows  of  sling- 
stays,  but  I  didn't  see  any  use  of  it  at  all ;  they  might  as  well  be 
left  out.  I  wrant  to  make  another  statement,  that  is,  in  regard 
to  the  wrapper  sheet.  1  made  the  wrapper  sheet  1-8  of  an  inch 
heavier  than  dt  used  to  be.  I  did  it  because  I  thought  I  would 
have  11  threads  instead  of  nine,  and  that  would  give  my  stay  a 
firmer  setting;  and  I  wanted  my  stay  to  be  firmly  placed  and  the 
bolts  do  the  work  of  contraction  and  expansion.  I  did  not  carry 
these  corrugations  to  the  bottom  because  I  did  not  want  them  to 
run  into  where  the  fire  comes.  I  wanted  that  to  be  clean  and 
clear  so  that  no  clinkers  would  get  on  the  corrugations.  I  claim 
that  these  corrugations  going  down  the  side  assist  the  circulation 
of  water  by  making  it  more  rapid,  inasmuch  as  it  divides  up  the 
column  of  wate>r  in  this  large  box  and  allows  the  gases  to  escape 
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so  much  quicker.  We  have  not  taken  up  much  room.  We  have 
not  changed  the  position  of  the  stays  in  any  shape  or  form ;  only 
made  them  so  we  could  dispense  with  350  stays  in  the  box  .  They 
are  on  the  flat  surface  just  the  same  as  they  were  in  the  flat  box. 
The  only  thing  it  does  is  to  place  the  water  line  21-2  inches 
higher  than  what  it  was  before.  As  to  the  safety  factor,  that 
complies  with  the  New  York  State  Laws  just  the  same.  It  not 
only  gives  increased  heating  surface  but  makes  it  50  per  cent 
stronger  and  takes  up  that  buckle  in  the  centefr  that  was  spoken 
of  this  morning,  because  you  have  a  stiff  plate. 

Mr.  Connor:  Do  you  claim  that  that  will  take  considerable 
of  the  rigidity  off  of  the  bead  of  the  flue? 

Mr.  Wood :  I  consider  that  there  should  be  a  good  deal 
less  trouble  with  the  flue,  especially  if  both  flue  plates  are  made 
of  the  same  thickness,  so  they  can  work  in  unison.  The  tendency 
of  the  tubes  to  expand  must  go  towards  the  fire,  and  in  doing 
so  you  see  they  can  both  come  together ;  theire  is  the  same  lever- 
age on  both  sheets. 

Mr.  Connor:    The  back  sheet? 

Mr.  Wood  :    Yes,  the  'back  sheet. 

Mr.  Connor :    What  s  the  idea  of  that  ? 

Mr.  Wood :  That  offers  a  little  resistance  which  ought  not 
to  be.  It  ought  to  be  perfectly  equal.  I  want  to  get  the  con- 
traction and  expansion  right  from  the  front  tube  plates  to  the 
back,  and  in  that  way  you  get  better  results  and  you  cannot  get 
them  without  that.  The  box  as  made  has  been  simply  increased 
in  stayng  qualities  as  the  pressure  has  been  increased.  Practi- 
cally the  boiler  is  just  the  same  today  as  it  was  when  I  was  a 
boy,  riding  on  the  engines  as  they  went  out  on  the  Northwestern 
Railway  in  England,  as  I  told  Mr.  Hoke  and  Mr.  Keisel,  when 
(they  said  they  had  been  studying  12  years  to  better  their  boilers, 
and  I  said  "You  have  made  worse  inasmuch  as  you  have  put  in 
more  stays  as  the  pressures  increased,  and  every  stay  makes  the 
boiler  worse." 

Mr.  Connor :  By  making  that  back  sheet  heavier  than  the 
front,  don't  you  claim  the  resistance  is  greater  on  account  of  it? 

Mr.  Wood:  I  claim  the  resistance  on  the  sheet  (referring 
to  drawing),  would  be  greater  than  it  would  on  the  front  plate, 
and  it  would  not  allow  the  tubes  to  go  in  harmony. 

Mr.  Connor:  Consequently  it  would  be  more  severe  on  the 
bead. 

Mr.  Wood:  More  severe  011  the  bead,  exactly.  There  real- 
ly ought  to  be  very  little  trouble  with  this  box,  because  you  can 
see  the  points  that  would  take  care  of  the  expansion  before  it 
will  attack  any  vulnerable  point.    This  blue  print  shows  the  flue 
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sheets  of  the  boilers  of  this  kind  run  on  the  New  York  Central. 
They  have  run  five  months,  and  I  get  a  report  firom  the  loco- 
motive expert  every  morning'  when  1  am  home.  I  have  a  report 
of  all  three  boilers.  I  believe  you  can  make  this  box  as  cheap  as 
you  can  make  your  box  with  plain  sheets. 

Mr.  Wheeling:  I  understand  that  some  of  your  boxes  have 
been  used. 

Mr.  Wood:    We  have  only  three. 

Mr.  Wheeling:  Where  they  aire  used,  what  result  have  you 
had  along  the  line  of  flue  failures  or  cracks? 

Mr.  Wood:  We  have  only  run  them  five  months.  There 
is  not  a  shadow  of  failure  in  any  shape  and  not  a  broken  stay. 
I  suppose  most  people  are  conversant  with  water  on  the  western 
division  of  the  New  York  Central.  It  is  very  bad  between  Syra- 
cuse and  Buffalo.  It  occurred  to  me  that  in  boilers  using  the 
steel  flue  sheet,  charcoal  iron  tubes,  and  copper  ferrules,  that 
there  might  be  a  very  heavy  galvanic  action  set  up  by  the  prop- 
erties in  the  water  and  the  copper  and  the  consequences  would  be 
it  would  affect  the  tubes  to  some  extent.  I  suggested  a  remedy 
that  might  eliminate  this  trouble. 

Air.  Wheeling:    Do  they  have  any  trouble  with  leakage? 

Mr.  Wood  :  Yes,  they  have  trouble  all  the  time. 

Mr.  Wheeling:    With  this  box? 

Mr.  Wood:  No,  they  have  been  running  against  engines 
of  same  capacity,  the  boilers  of  which  have  larger  fire  boxes, 
and  according  to  their  report  we  don't  burn  any  more  coal  for 
the  same  work  than  the  engines  referred  to  :  therefore,  it  shows 
the  balance  is  in  favor  of  these  engines  with  boilers  fitted  with 
my  fire  boxes  and  tube  plates.  We  find  that  on  account  of  the 
increased  fire  box  surface  we  can  leave  the  doors  on  the  latch 
all  the  time,  blowing  off  steam  from  the  time  they  leave  Buffalo 
until  they  reach  De  Witt. 

Mr.  Connor:    The  same  size  boiler? 

Mr.  Wood :  It  gives  you  about  23  per  cent  of  extra  sur- 
face in  the  box.  That  is,  you  get  610  square  inches  extra  area 
on  the  fire  box  tube  sheet. 

Mr.  Connor :  Do  you  mean  to  say  they  require  less  fuel 
than  larger  sizes  ? 

Air.  Wood  :  They  have  been  running  these  against  engines 
with  boilers  that  had  20  inches  from  the  grate  to  the  brick  arch, 
and  which  were  fitted  with  brick  arches  and  ours  had  no  brick 
arches,  and  still  our  lx)ilers  were  blowing  off  steam  all  the  time. 
There  is  no  sign  of  any  giving  out  or  leakage  at  all.  Our  box 
has  only  5-12  inches  from  grate  to  arch  tubes. 

Mr.  Connor  :    No  leaky  mud  ring? 
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Mr.  Wood :    No  leaky  mud  ring-  at  all. 
Mr.  Connor:    What  is  the  radius? 

Mr.  Wood:  (referring  to  another  blue  print  of  Mogul  fire 
box)  it  has  a  regular  mud  ring  with  a  small  radius,  I  suppose 
the  flange  is  I  1-4. 

Mr.  Goodwin:  I  have  measured  it  and  find  it  is  1  1-2,  that 
is  the  thickness. 

Mr.  Wood :  That  is  the  thickness,  but  it  has  the  regular 
radius.  This  used  to  be  a  flat  box.  That  is  the  outside  line  of 
the  corrugation  there  (referring  to  blue  print  of  Mogul  fire  box) 

Mr.  Connor  :    Is  your  back  sheet  corrugated  at  all  ? 

Mr.  Wood :    No,  it  has  to  be  strengthened. 

Mr.  Hemphill :  I  would  like  to  ask  a  few  questions  in  re- 
gard to  the  cracking  of  side  pilates  and  later  on  as  to  the  crack- 
ing of  the  plates  on  top.  In  fire  boxes  longer  than  72  inches,  in 
tramming  them,  you  will  find  that  the  expansion  only  runs  36 
inches  from  each  end  and  in  the  center  of  the  box  it  has  a  ten- 
dency to  buckle.  It  is  held  that  there  is  great  stress  put  upon 
the  plates  while  thev  are  hot.  Now  I  hold  that  this  is  not  true. 
There  is  no  tension  there,  but  there  is  a  compression,  and  the 
compression  shoves  the  metal  in  and  it  turns  upward  forming  a 
bulge. 

Mr.  Wood :  You  have  all  these  tubes  acting  as  a  stay. 
Therefore,  it  is,  as  you  say,  a  compressed  sDrain  there. 

Mr.  Hemphill:  If  there  is  no  tension  and  there  is  a  com- 
pression in  here,  your  idea  is  to  eliminate  that  by  the  corrugation? 

Mr.  Wood  :  Exactly,  and  I  do  so.  I  want  the  stay  to  re- 
main permanent  and  I  want  that  plate  to  be  perfectly  free  to 
move.  I  don't  care  about  this  (referring  to  the  drawing),  be- 
cause it  forms  an  abutment  like  the  abutment  to  a  bridge. 

Mr.  Hemphill :  With  the  old  style  box,  the  cracks  would 
be  this  wav. 

Mr.  Wood:  Yes. 

Mr.  Hemphill :  With  this  style  box  the  cracks  would  be  this 
way  if  it  cracked  at  all. 

Mr.  Wood :  I  don't  see  how  thev  can  crack  that  way.  Of 
course,  we  have  had  no  experience  up  to  this  time.  When  the 
expansion  is  this  way,  there  is  a  corresponding  contraction  in 
this  place  (referring'  to  the  drawing)  that  will  equalize  the  di- 
rect expansion  throuhgout  the  box. 

Mr.  Hemphill :  More  than  a  year  ago  when  I  received  a 
set  of  these  drawings  I  sent  an  order  for  one  of  these  boxes. 
I  think  Mr.  Wood  got  fairly^-  along  with  the  order  when  the 
financial  crisis  came  up  and  it  was  held  up.  What  we  have 
now  will  not  eliminate  the  cracking  of  the  flue  plates  on  the 


BOILER  MAKERS'  ASSOCIATIOX. 


•25 


top,  and  it  is  possible  that  Mr.  Wood's  idea  will  eliminate 
that,  and  it  is  also  possible  that  the  corrugations  will  eliminate 
the  cracking-  of  the  side  plates.  As  he  has  stated  as  far  as  the 
mud  ring-  is  concerned,  it  comes  down  too  low  and  is  cold 
and  there  is  no  great  expansion  or  contraction.  The  mud 
ring  will  not  work  either  way  with  the  corrugation  so  close; 
to  the  mud  ring.  But  the  subject  we  are  on  now  is  the  top 
sheet. 

Mr.  Wood:  We  have  increased  the  sectional  area  of  that 
70  per  cent. 

Mr.  Hemphill:  What  method  can  we  employ  to  prevent 
that  cracking? 

Mr.  Wood  :  I  don't  think  yon  can  employ  any  better  stay- 
ing than  that.  (Referring  to  the  drawing.)  T  am  not  very 
much  in  favor  of  the  tee  iron  and  the  stays  the  same  as  you 
use  in  the  Atlantic  Type  or  the  Pacific  Type.  I  think  this 
(referring  to  the  drawing  of  the  New  York  Central  Consolida- 
tion Type  of  Boiler)  is  a  most  beautiful  form  of  box  to  make 
and  to  do  good  wrork.  T  don't  hesitate  to  say  there  will  not 
be  a  broken  stay  in  that  box  in  a  year. 

Mr.  Hemphill:  Now,  so  far  as  the  cracking  of  these 
plates  is  concerned,  there  is  only  one  way  to  get  away  from  it. 
It  is  to  redesigm  the  plate.  This  might  possibly  do  some- 
thing- towards  eliminating  that,  but  I  doubt  very  much 
whether  it  will  wholly  overcome  it.  However,  as  I  said,  I 
was  willing  to  try  one  of  these  boxes  and  see. 

Mr.  Brown  :  Do  I  understand  Mr.  Wood  to  say  that  his 
corrugation  is  a  new  device? 

Mr.  Wood:  Well,  as  far  as  I  know. 

Mr.  Brown  :  I  refer  to  the  side  sheet. 

Mr.  Wood:  Well,  this  is  the  crown  and  the  whole  busi- 
ness. Professor  Hutton  of  the  Society  of  Mechanical  Engi- 
neers, in  his  new  work,  gives  me  the  credit  of  being  the 
inventor  of  corrugating  the  plain  elements  of  a  complete  fire 
box. 

Mr.  Brown  :  I  refer  to  the  side  sheet  alone. 

Mr.  Wood :  The  side  sheets  have  been  working  on  the 
Chicago  &  Northwestern,  and  side  sheets  were  used  some  30 
years  ago,  I  have  been  told  by  Mr.  Wells.  But  while  the 
corrugations  did  remarkably  well,  he  did  not  have  them  in 
the  proper  form.  In  other  words,  there  was  an  acute  angle 
which  caused  them  to  crack  at  the  angles.  There  is  no  angle 
in  this  form  at  all.  I  studied  on  this  formation  two  years 
before  I  would  allow  my  name  to  be  associated  with  it.  I 
have  a  pretty  good  reputation  for  my  hydraulic  machinery  all 
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over  the  world,  and  I  would  not  let  that  go  out  unless  I  knew 
it  was  right. 

Mr.  Brown :  I  appreciate  that  part,  but  since  you  have 
mentioned  Mr.  Wells,  we  have  another  man  here  that  served 
with  me  under  him,  Mr.  Denzler  of  the  Pacific  line.  I  served 
my  time  under  Mr.  Reuben  Wells,  and  in  the  railroad  world 
he  was  at  the  too  round  of  fame. 

Mr.  AVood :  That  is  right. 

Mr.  Brown :  But  he  fell  when  he  put  the  corrugation  in. 
Reuben  Wells  in  his  experience  as  Master  Mechanic  on  the 
J.  M.  &  I.  worked  from  Louisville  to  Indianapolis  and  got 
this  idea  of  corrugation  in  the  side  sheet.  I  have  the  pleasure 
to  say  that  I  was  one  of  the  men  that  formed  the  sheets  for 
him.  The  distribution  was  between  two  rows  of  staybolts, 
between  every  corrugation.  This  was  in  an  O.  G.  fire  box 
and  all  he  asked  for  was  the  corrugations  to  extend  a  reason- 
able distance  above  the  side  bearing's  to  an  approximate  point 
in  the  corrugations.  I  know  that  Reuben  AVells  would  rather 
not  have  suffered  that  defeat.  His  side  sheets  were  only  in 
service  a  very  short  time. 

Mr.  Wood  :  I  have  his  own  handwriting  for  it. 

Mr.  Brown :  He  had  a  patch  on  every  one,  with  the 
exception  of  those  adjacent  to  the  flue  and  door  sheet.  I  want 
to  show  you  where  Mr.  Wells  got  his  idea.  He  wanted  to 
find  out  the  difference  in  expansion  at  the  different  points 
of  this  fire  box. 

Mr.  Wood  :  Show  ns  the  section,  Mr.  Brown,  please. 

Mr.  Brown  :  We  will  call  that  a  tunnel  groove  or  mitre. 
Each  one  of  these  plates  were  placed  so  they  would  be  male 
or  female.  Just  opposite  this  he  put  a  large  board,  possibly  12 
inches  wide,  and  on  this  he  put  several  little  fingers.  Those 
were  adjustable.  From  every  plate  to  this  he  had  a  small 
centered  bar,  in  that  manner,  to  each  individual  one.  You 
will  understand  there  was  a  little  screw  in  there  for  a  fulcrum. 

Mr.  Wood:  What  was  that  to  do? 

Mr.  Brown  :  To  get  the  expansion.  This  would  represent 
a  vertical  water  space.  At  one  side  of  that  he  built  a  fire, 
as  intense  as  he  could  get  it,  in  order  to  get  the  full  expansion 
of  those  plates,  and  to  see  what  relation  this  had  to  this,  etc. 
Mr.  Wells'  conclusion  was  that  he  would  try  corrugated 
side  sheets.  T  think  Mr.  Densler  will  bear  me  out  in  this,  that 
Reuben  Wells  had  to  acknowledge  that  there  was  a  mistake 
in  the  corrugation. 

Mr.  Woods:  Tell  me  how  Mr.  W'ells  Hanged  his  plate? 

Mr.  Brown:  He  made  a  male  and  female  tie.    While  this 
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was  a  quarter  of  a  century  ago,  it  is  as  clear  in  my  mind 
as  rhough  it  were  only  yesterday. 

Mr.  Wood:  Mine  are  not  like  this.  This  is  the  drawing 
he  sent  to  me  (making  sketch)  and  it  came  right  down  to  the 
mud  ring.    That  must  be  another  one. 

Mr.  Brown:  ]  would  like  to  ask  Mr.  Wood  if  this  corru- 
gation is  perpetual  all  around? 

Mr.  Wrood  :  Yes,  sir. 

Mr.  Brown :  T  fail  to  comprehend  where  the  expansion 
will  go  to. 

Mr.  Wood  :  Tt  will  go  just  as  shown  here.  (Referring  to 
drawing.) 

Mr.  Brown:  That  is  a  perpetual  circle,  is  it  not? 

Mr.  Wood  :  It  contains  the  whole  nest  of  tubes. 

Mr.  Brown :  T  fail  to  see  where  that  provides  for  the 
expansion,  from  the  fact  that  this  is  a  circle  here.  I  am  a 
little  slow  in  comprehending  the  good  things  about  it,  I  guess. 

Mr.  Wood:  That  is  right,  Mr.  Brown. 

The  President :  Mr.  Brown,  Mr.  Wood  wants  to  demon- 
strate that  the  buckle  will  be  taken  care  of,  which  is  caused 
by  one  part  of  the  box  expanding  more  than  another. 

Mr.  Wood  :  It  goes  two  ways. 

Mr.  Brown  :  Up  is  the  question  we  are  discussing. 

Mr.  Wood:  It  goes  up  here.  (Referring  to  drawing.) 
That  liberates  it  from  here  to  here. 

Mr.  Brown:  This  corrugation  is  continuous  and  I  fail  to 
see  where  the  outlet  is. 

Mr.  Wrood :  That  is  so  much  the  better.  It  allows  it 
to  go  both  horizontally  and  vertically. 

Mr.  Smythe  :  We  would  be  very  glad  to  have  Mr.  Wood 
to  explain  that  boiler  any  time  after  the  convention  hours. 
We  have  worked  very  hard  this  morning  and  our  work 
has  been  very  profitable  to  some  of  us.  I  have  heard  some- 
body say  that  we  are  spending  too  much  time  on  one  subject. 
Would  it  be  in  order  to  move  that  we  proceed  with  the  busi- 
ness of  the  Convention?  I  move  that  no  speaker  exceed  five 
minutes,  and  that  he  must  ask  permission  of  the  chair  before 
speaking  a  second  time. 

The  motion  was  seconded. 

The  President:  The  motion  before  the  house  is  that  we 
continue  the  discussion  of  this  subject,  limiting  the  time  of 
each  individual  to  five  minutes  on  the  first  occasion,  and  no 
one  to  speak  on  the  subject  a  second  time  without  the  per- 
mission of  the  chair. 
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The  question  was  put  and  the  motion  carried  unani- 
mously. 

Mr.  Gray :  In  regard  to  that  corrugated  flue  sheet,  I  don't 
see  that  it  will  eliminate  our  trouble  a  particle.  We  get  the  same 
result  in  that  flue  sheet  that  we  get  in  the  front  flue  sheet.  Our 
front  flue  sheet  cracks  around  the  heel  of  the  flange,  around  the 
bottom.  There  is  another  development  in  the  front  flue  sheet 
different  from  the  back,  and  that  is  easily  explained  by  the  fact 
that  the  front  flue  sheet  never  gets  any  work  done  on  it  only 
w'hen  we  are  resetting  the  flues.  The  back  flue  sheet  is  being 
continually  worked  and  the  flues  expanded,  and  in  my  estimation 
the  corrugations  would  give  out  there  sooner  than  the  ordinary 
straight  flue  sheet. 

Mr.  Laughridge  :  It  has  been  my  experinece  with  corruga- 
tion in  fire  boxes  that  the  life  is  limited,  no  matter  where  you  put 
the  corrugation.  You  may  put  it  vertically  up  and  down  the  end 
of  the  side  sheet  or  the  center  of  it,  and  connect  your  crown 
sfTeet  and  flue  sheet  together,  but  they  will  break.  At  our  morn- 
ing session  a  g'entleman  explained  that  he  flattened  a  flue  sheet 
at  the  top  and  then  flattened  the  crown  sheet  to  accommodate  it. 
I  had  an  experience  with  an  engine  very  similar  to  that.  I  did 
not  want  to  renew  the  crown  sheet,  I  was  just  renewing  the  flue 
sheet,  and  I  flattened  the  flue  sheet  and  dropped  out  14  flues, 
putting  O.  G.  'down  from  the  crown  sheet  to  the  flue  sheet.  The 
O.  G.  broke  at  the  corner. 

The  President :  In  other  words,  you  were  making  allowance 
in  the  crown  sheet  for  the  expansion  upwards. 

Mr.  Laughridge :  My  idea  was  to  ge  a  flat  surface  and 
get  rid  of  this  extra  metal  or  rise  of  the  flue  sheet.  The  flue 
sheet  did  not  break.  The  object  was  to  see  what  it  would  do,  as 
an  experiment.  That  sheet  finally  broke  because  it  provided  a 
place  for  the  expansion  and  contraction  to  exert  itself.  The 
same  thing  may  be  said  of  the  side  sheet,  if  you  corrugate  it  as 
Put  your  staybolts  in  here.  As  Mr.  Hemphill  has  said,  when  the 
sheet  expands  the  metal  is  under  compression,  but  it  is  when  it 
contrasts  that  the  mischief  is  done.  When  it  contracts,  the 
sheet  breaks  on  the  fi*re  side  in  the  compressed  surface  and  cracks 
on  the  water  side  in  the  convex  surface.  A  sheet  wall  corrugate 
itself  naturally  in  a  bad  water  district  to  some  extent.  I  have 
seen  a  side  sheet  corrugated  from  the  O.  G.  down  and  I  have 
cut  a  great  many  of  them  out.  I  never  saw  any  that  were  not 
folded  or  cracked  through  between  every  row  of  staybolts  witli 
the  exception  of  the  row  next  to  the  door  or  the  row  next  to 
the  (lue  sheet.    They  would  sometirnes  stay  all  right. 
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Mr.  Wood:  That  was  simplly  a  corrugated  side  sheet,  it 
was  not  a  complete  box. 

Mr.  Laughridge:  No.  hi  this  flue  sheet  that  would  either 
break  here  or  there. 

Mr.  Wood  :  No,  I  don't  think  it  will  ever  break  there.  We 
will  let  you  know  when  it  does  break.  We  will  have  it  brought 
to  the  Convention  so  that  we  can  see  it.  It  has  five  places  to  re- 
lieve itself  before  it  reaches  any  vulnerable  place. 

The  President:    Your  five  minutes  is  up. 

Mr.  Kelly:  I  think  T  should  say  somethng  about  this  cor- 
rugating of  side  sheets  in  a  locomotive  fiire  box,  and  I  won't 
take  five  minutes  either.  If  two  and  one-half  years'  experience 
will  not  prove  corrugaton  on  the  top  of  back  flue  sheet  a  good 
thing,  what  will?  I  think  the  corrugated  crown  sheet  will  bank 
up  with  mud  and  crack  and  so  will  that.  There  is  no  question 
about  that.  I  don't  agree  with  Mr.  Wood  about  placing  the  stay- 
bolts  in  the  top  of  the  corrugations.  I  think  the)'  should  be  in 
the  bottom. 

Mr.  Wood  :    You  are  wrong.    That  is  where  they  will  crack. 

Mr.  Kelly:  The  staybolt  head,  when  it  is  in  the  bottom  of 
the  corrugation,  is  protected  from  the  fire  and  on  the  top  it  is 
in  the  fire  and  will  always  leak. 

Mr.  Wood  :    They  are  always  in  the  fire. 

Mr.  Kelly :  But  they  are  protected  at  the  bottom.  The 
water  is  closer.  I  want  to  tell  you,  gentlemen,  we  are  corrugat- 
ing all  the  sheets  on  the  Northwestern,  and  I  don't  know  what 
Mr.  Brown  has  on  Mr.  Weills  in  comparing  the  straight  side 
sheets  with  the  corrugated.  We  are  corrugating  all  our  side 
sheets  from  above  the  O.  G.  to  the  sidebar  with  a  3-4  inch  radius 
with  the  staybolts  in  the  bottom.  This  was  applied  on  the  first 
engine  five  years  ago.  That  engine,  previous  to  that  time, 
cracked  a  set  of  sheets  in  10  or  12  months.  The  corrugated  side 
sheets  on  engine  339  are  still  running.  All  engines  at  the  works 
are  corrug-ated.  I  don't  say  that  corrugated  sheets  will  not  break. 
Of  couirse  they  will.  I  rise  to  defend  the  corrugated  side  sheets. 
Mr.  Wells  left  a  flat  surface  here.  He  should  have  put  a  corru- 
gation in  every  staybolt.  Mr.  Hemphill  brought  it  out  plain 
enough,  that  there  is  a  tension  on  the  sheet  there  and  the  cor- 
rugation will  take  care  of  it.  On  bad  water  divisions  the  straight 
sheets  come  out  every  nine  or  1 1  months.  I  think  I  oug'ht  to  ad- 
vocate the  corrugated  side  sheets,  because  the  Chicago  &  North- 
western "had  corrugated  side  sheets  and  had  the  crown  sheet  cor- 
rugated 35  years  ago. 

Mr.  Brown  :  What  caused  you  to  remove  the  straight  side 
sheet-  ? 
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Mr.  Kelly  :  They  were  cracked  and  that  is  the  reason  we 
removed  the  cor/rugated  sheets  too.  Our  staybolts  never  leak  in 
corrugated  side  sheets,  but  when  they  were  straight  side  sheets, 
they  leaked  all  the  time.  With  the  few  corrugated  side  sheets 
we  have  removed,  the  stay  bolts  were  just  the  same  as  when  the 
sheet  was  put  in.  I  take  the  stand  of  advocating  the  corrugated 
side  sheet  against  the  straight  side  sheet  and  think  Mr.  Wood's 
fire  box  has  good  points  and  should  not  be  turned  down  too  quick- 
Mr.  Brown :  Do  you  admit  that  the  corrugation  will  crack, 
out  will  protect  the  staybolt? 

Mr.  Kelly :  It  certainly  does  prevent  leaky  staybolts. 

Mr.  Brown  :  You  do  not  mean  to  recommend  a  cracked 
corrugation  in  protection  of  staybolts  ? 

Mr.  Kelly :  No.  I  believe  in  recommending  anything  that 
will  inprove  conditions.  If  others  have  failed  in  corrugating  side 
sheets  it  does  not  follow  that  it  cannot  be  done  successfully. 

Mr.  Brown  :    The  corrugated  sheet  will  crack? 

Mr.  Kelly :    Anything  you  put  on  a  locomotive  will  crack. 

Mr.  Brown :  You  remove  the  side  sheet  to  prevent  the  stay- 
bolt  leaking? 

Mr.  Kelly :  No,  they  come  out  because  they  are  cracked 
and  patched.  The  staybolts  don't  leak  up  to  the  time  they  are 
taken  out.  We  are  putting-  corrugated  sheets  on  all  engineb  that 
come  from  the  works.  Gentlemen,  when  you  can  show  a  rail- 
road that  you  can  increase  the  life  of  a  side  sheet  two  to  one, 
you  are  showing  them  that  you  are  saving  them  some  money 
and  as  the  corrugated  sheets  will  run  as  long  as  the  straight  side 
sheets,  I  will  always  recommend  them,  as  I  know  postively  the 
staybolts  do  not  leak  and  blow  all  over  the  fire,  a  condition  that 
means  a  greater  consumption  of  coal,  one  of  the  greatest  costs  of 
railroads  to-day. 

Mr.  Smythe:  The  convention  is  considering  flue  sheets  and 
we  are  now  down  to  side  sheets.  We  will  never  get  any  business 
done  at  all.  It  is  true  that  boiler  makers  are  very  enthusiastic 
when  it  comes  to  talking  about  boilers.  I  heard  yesterday  morn- 
ing that  two  of  them  were  down  in  the  basement  floor  drawing  a 
boiler.  (Laughter)  I  move  that  we  proceed  with  the  subject 
that  is  before  the  Convention. 

Mr.  O'Neill:  J  have  had  a  great  deal  of  experience  with 
corrugated  sheets.  Some  years  ago  I  experimented  a  great  deal 
on  corrugations  and  depressions,  and  when  I  went  on  the  Chicago 
&  Alton  Railway,  I  met  a  man  named  Holland,  who  also  had 
experimented  for  years  with  corrugated  sheets.  I  found  that 
some  of  his  sheets  had  been  in  for  a  number  of  years,  and  my  at- 
tention was  called  to  them.    I  considered  he  was  moving  in  the 
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right  direction.  I  experimented  on  a  little  depression  in  a  cor- 
rugation shape.  It  was  more  of  a  corrugation  than  anything 
else.  I  put  in  as  high  as  85  fire  boxes  on  that  road,  all 
corrugated  or  depressed.  I  corrugated  some  of  them  in  the 
crown  sheets,  and  some  of  them  gave  good  results  1  under- 
stand. 1  also  put  corrugation  in  without  staybolts  in  large 
patches  as  high  as  36  inches  square.  We  were  using  a  high 
grade  of  steel — 65,000  T.  S.  I  could  get  none  of  the  steel 
merchants  to  come  down  to  my  idea.  I  suggested  a  steel  with 
48,000  tensile  strength  but  I  could  not  get  any  one  to  agree 
with  me  at  the  time.  I  wrote  to  the  Carbon  Steel  Company 
asking  them  to  make  this  steel.  1  figured  by  getting  a  low- 
grade  steel  I  would  have  all  that  was  required  for  elongation 
and  ductility.  I  proved  that  to  my  own  satisfaction  by  put- 
ting in  large  patches  depressed  without  any  staybolts.  After 
running  those  patches  for  some  time  I  found  that  some  of 
them  had  cracked.  I  knew  what  was  the  cause  of  it,  the  steel 
was  65,000  pounds  tensile  strength.  I  then  put  in  steel  of 
48,000  pounds — had  it  made  on  purpose,  and  tried  that.  I 
also  had  steel  made  that  ran  up  as  high  as  eight  cents  a  pound 
called  nickel  steel.  This  steel  was  given  some  treatment 
which  I  do  not  remember  now.  It  was  dipped  in  some  kind 
of  oil,  and  was  reduced  to  48,000  pounds  tensile  strength. 
In  testing  the  steel  I  used  to  bend  it  over  a  block  radius, 
and  bend  it  four  times  backward  and  forward,  and  if  it  did 
not  give  way,  I  put  that  steel  in  the  fire  box.  I  put  in  22  fire 
boxes  with  the  depressions  of  this  low-grade  steel  with  good 
results. 

Mr.  Brown:  By  "low  grade"  you  mean  low  tensile 
strength  ? 

Mr.  O'Neil :  Yes,  low  tensile  strength.  If  you  are  going 
to  use  depressions  or  corrugations,  high  tensile  strength  steel 
is  wrong,  as  the  higher  the  tensile  strength  the  more  apt  are 
the  sheets  to  crack.  The  depressions  and  elongations  will 
make  up  the  difference  between  T.  S.  of  65,000  and  48,000 
pounds,  as  they  strengthen  the  sheet  25  per  cent. 

Mr.  McKeown :  Some  years  ago  the  Pennsylvania  Rail- 
road tried  this  corrugation  arrangement  in  the  crown  sheet, 
but  we  put  our  braces  in  different.  We  put  on  crow  foot 
braces,  riveted  on  like  this  and  put  them  on  the  high  part. 
We  had  trouble  in  the  hard  water  districts  because  they 
filled  up  in  the  low  part.  We  also  had  trouble  due  to  crack- 
ing in  the  high  part  of  the  corrugations.  I  would  like  to  ask 
Mr.  Wood  how  long  this  fire  box  has  been  in  service. 

Mr.  Wood :  Onlv  five  months. 
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Mr.  McKeown :  We  will  see  you  later  on.  (Applause.) 
The  cost  of  repairs  is  going  to  be  great  to  keep  them  going. 
The  cost  of  quick  repairs  is  something  we  have  to  keep  in 
mind. 

Mr.  Wood  :  We  have  not  had  any  trouble  so  far. 
Mr.  McKeown :  I  hope  you  will  not,  but  we  will  see  you 
later  on. 

Mr.  Walker:  I  would  like  to  know  what  subject  we  are 
on,  whether  we  are  discussing  crown  sheets  or  putting  in 
corrugated  fire  boxes. 

The  President :  I  will  explain  that.  We  took  up  this  sub- 
ject to  give  a  certain  time  to  it.  That  includes  the  side  sheet 
and  crown  sheet  and  all. 

Mr.  Brown :  This  disease  is  contagious. 

Mr.  Walker :  If  this  is  an  experiment,  we  ought  to  wait 
until  we  have  experimented  a  while  longer. 

The  President :  We  gave  Mr.  Wood  the  privilege  of 
explaining  his  sketch. 

Mr.  Walker:  We  people  who  have  trouble  with  cracked 
flue  sheets  would  like  the  people  who  have  a  great  deal  of 
experience  along  that  line  to  tell  us  what  to  do ;  and  if  we  get 
through  with  that,  we  will  talk  about  this. 

Mr.  Wood :  This  was  put  in  by  the  New  York  Central 
and  I  found  it  overcame  the  difficulty  of  cracking  flue  sheets. 

Mr.  Patrick:  Your  Committee  on  Rules  and  Formulae  is 
ready  to  report  and  would  like  to  have  a  time  set. 

The  President:  The  Committee  on  Boulevard  and  For- 
mulae is  ready  to  report.  W7hat  is  the  pleasure  of  the  Con- 
vention ? 

Mr.  Hemphill :  I  move  it  be  taken  up  when  this  discussion 
is  closed. 

Mr.  Wheeling:  I  second  the  motion. 

The  question  was  put  and  the  motion  carried  unani- 
mously. 

The  President:  Mr.  Patrick,  in  about  15  minutes. 

Mr.  Laughridge :  We  have  put  in  about  three  hours  on 
this  subject  and  I  move  that  the  discussion  be  closed. 

The  motion  was  seconded  by  several  members. 

Mr.  Brown :  Before  you  put  that  motion,  I  observe  Mr. 
Densler  is  here,  and  I  want  him  to  corroborate  my  statement 
with  respect  to  corrugations  25  years  ago. 

Mr.  Wood :  We  don't  doubt  what  you  say  is  true,  but 
we  do  doubt  that  the  complete  box  was  formed  in  that  identi- 
cal way,  whether  you  had  the  tools  to  do  it  with  that  we  have 
today,  and  whether  you  annealed  it. 
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Mr.  Brown:  We  did  anneal  it.  This  seems  to  be  up  as 
a  new  question.  It  was  tried  25  years  ago,  and  if  it  would 
break  then  I  would  like  to  know  why  it  will  not  do  so  now  . 

Mr.  Wood:  Mr.  Brown,  will  you  kindly  tell  me  why  the 
Fox  furnace,  which  is  corrugated,  has  been  such  a  great  suc- 
cess in  marine  boiler  work? 

Mr.  Brown:  T  am  not  familiar  with  that. 

The  President:  T  put  in  corrugated  sheets  years  ago  and 
1,800  to  2,400  miles  was  the  best  T  could  get  out  of  them.  As 
Mr.  Kelly  knows,  we  can  prevent  the  staybolts  leaking  to  a 
certain  extent,  but  that  is  the  only  good  I  could  get  out  or 
them. 

Mr.  O'Neil :  What  tensile  strength  were  you  using? 

The  President :  About  50,000  pounds  at  that  time. 

Mr.  Wood:  Mr.  Conrath,  how  did  you  fiance  them? 

The  President :  We  corrugated  them  with  rollers,  by 
putting-  bars  in  the  roller  and  squeezing  them  and  annealing 
them.  If  we  cannot  bring  the  steel  back  by  annealing,  it  is 
not  proper  steel. 

Mr.  Brown :  I  move  that  this  Committee  be  extended 
another  year. 

The  President :  The  Committee  was  discharged.  The  motion 
before  the  house  is  that  the  discussion  be  closed. 

A  vote  was  taken  and  the  motion  carried  unanimously. 

Mr.  Wagstafif:  I  move  that  this  subject  be  continued 
another  year. 

Mr.  Brown  :  Second  the  motion. 

Mr.  President :  The  motion  before  the  house  is  that  the 
subject  be  continued  for  another  year. 

Mr.  Brown :  And  a  Committee  appointed. 

Mr.  Wagstafif :  If  I  am  in  order,  Mr.  President  and  gen- 
tlemen, I  would  like  to  indorse  that  motion.  If  the  Com- 
mittee will  extend  their  inquiry  outside  of  the  railroad  shops 
they  will  find  that  some  very  good  suggestions  can  be  ob- 
tained from  the  American  Locomotive  Company  on  this  very 
important  subject.  The  Inter-Colonial  Railroad  have  an 
application  of  staying  the  crown  sheets  that  is  worth  consid- 
ering. The  Master  Mechanics'  Association  sought  for  about 
three  years  to  thresh  out  a  boiler  design  and  at  the  end  of 
that  period  they  asked  for  an  appropriation  to  turn  the  subject 
over  to  a  scientific  college. 

The  President :  It  would  not  be  necessary  to  put  the 
motion  at  all  as  we  have  a  Committee  to  select  suitable 
subjects  for  next  year's  Convention. 

Mr.  Gray :  Mr.  President,  I  do  not  dislike  the  way  the 
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motion  is  put,  but  it  seems  that  we  have  done  about  all  we 
can  on  the  method  of  staying  crown  sheets  to  prevent  flue 
sheets  from  cracking.  I  suggest  that  a  new  Committee  be 
appointed  to  suggest  methods  to  prevent  flue  sheets  from 
cracking  at  the  top,  leaving  out  the  bracinp-. 

Mr.  Lucas :  As  one  of  the  Committee  on  that  question,  I 
believe  we  reported  that  there  was  no  best  method.  Just  as 
long  as  we  use  an  expander  and  continue  to  expand  flues,  just 
so  long  will  we  have  the  flue  sheet  go  upward,  unless  we  de- 
sign some  new  method  of  applying  flue  sheets,  or  fire  boxes. 

The  President:  We  are  after  a  Committee  to  investigate 
and  find  out  what  causes  the  flue  sheet  to  crack  and  then 
recommend  a  remedy. 

Mr,  Lucas :  I  believe  every  boiler  maker  in  the  hall  knows 
what  the  causes  are. 

Mr.  Young:  Mr.  Wood  has  a  fire  box  on  the  New  York 
Central  in  this  form  in  service.  I  believe  it  will  bp  well  for 
each  and  every  one  of  us  to  keep  tab  on  that  fire  box  and  see 
what  the  performance  is.  By  next  year  we  will  know  whether 
it  is  good  or  not. 

Mr.  Fisher :  We  have  reports  from  every  locality  in  re- 
gard to  cracking  of  flue  sheets,  in  fire  boxes  that  have  been  in 
service  for  a  short  length  of  time  and  in  fire  boxes  where 
the  flue  sheet  had  been  abused  by  the  use  of  the  expander 
as  Mr.  Lucas  says.  We  have  the  best  water  I  believe  there 
is  in  the  country,  and  flue  sheets  crack  before  the  flues  are  ex- 
panded to  such  an  extent  that  the  expansion  is  the  cause  of 
breaking.  There  is  one  particular  engine  that  I  have  had  trou- 
ble with,  out  of  a  class  of  which  we  have  five.  The  flue  sheet 
was  giving  more  or  less  trouble  all  the  time  and  finally 
cracked.  I  investigated  and  found  that  the  water  glass  was 
placed  in  such  a  position  that  there  was  only  one  inch  of  water 
over  the  flue  sheet  at  the  time  the  water  showed  in  the  water 
glass.  After  the  water  glass  was  changed  this  engine  gave 
no  more  trouble.  This  man  on  the  road  that  runs  from  Hous- 
ton to  New  Orleans  strengthened  my  theory,  for  the  reason 
that  he  showed  a  flat  tube  sheet  or  flue  sheet,  lower  down. 
He  flattened  the  sheet,  and  in  my  estimation  he  gets  a  larger 
volume  of  water  on  top  of  his  flue  sheet  and  consequently 
prevents  rapid  crystallization.  I  believe,  and  it  has  been 
demonstrated  and  tried,  that  a  locomotive  will  leave  the  water 
over  the  crown  sheet  when  the  throttle  is  opened  rapidly.  I 
believe  there  is  not  a  large  enough  volume  of  water  over  the 
flue  sheet  to  prevent  crystallization. 

The  President:  Your  idea  is  that  an  engine  working 
hard  will  keep  water  away  from  the  flue  sheet? 
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Mr.  Fisher:  My  idea  is  the  engineers  do  not  carry  enough 
water  to  keep  the  flue  sheet  well  covered  when  making  runs 
to  get  over  hills,  or  when  running  engines  thai  are  steaming 
poorly,  and  take  hazard  chances  over  the  road. 
To  the  President,  officers  and  members: — 

Your  Committee  on  Boiler  Rules  and  Formulas  for  cal- 
culating strength,  strain,  working  capacity,  etc.,  for  steam 
boilers,  or  other  kindred  vessels  working  under  pressure  and 
also  other  subsiderary  items,  submit  to  you  through  their  chair- 
man's composite  report  the  following  rules  for  your  considers 
tion  and  adoption. 

Of  the  several  rules  and  formulas  brought  to  your  at- 
tention for  consideration  preparatory  to  our  next  convention  , 
it  may  be  said  that  there  are  three  classes  under  which  these 
rules  are  classified  and  which  we  recommend. 

First — Those  rules  for  the  calculation  of  weight  against 
resistance,  which  embraces  cylindrical  sheels,  the  strength  of 
riveted  joints,  dished  heads,  strength  of  ligaments  between 
tube  holes,  the  shearing  strength  of  rivets  in  single  and 
double  shear,  etc. 

Second — Those  rules  or  formulas  established  from  one 
or  more  tests  where  constants  are  given  to  work  from,  such  as 
fire  flues,  furnaces  and  truncated  cones  subject  to  external  or 
collapsing  pressure. 

Third — Those  rules  established  because  of  common  prac- 
tice and  accepted  by  Boiler  Makers  and  Engineers,  though 
not  substantiated  "so  far  as  we  know"  by  other  than  compari- 
sons to  somewhat  similar  action  of  metal  subject  to  some- 
what similar  strain,  such  as  staying  of  flat  surfaces  by  screw 
stays  or  otherwise. 

In  the  way  of  explanation  under  the  first  class  items, 
plates  may  be  pulled  and  rivets  sheared  in  testing  machines 
to  ascertain  their  resisting  strength  and  from  these  weights 
total  resistance  may  be  found  to  balance  weight  of  force,  hence 
"after  good  workmanship  of  joining  together"  becomes  only 
a  matter  of  calculation,  which  may  be  relied  upon. 

Under  second  class  items  established  formulas  are  used; 
while  some  have  been  arrived  at  by  actual  tests  which  may  be 
relied  upon,  others  are  yet  to  be  experimented  with,  or  tested 
out  before  accuracy  is  ascertained ;  however,  we  accept  such 
latter  rules  as  sufficiently  correct  for  use  in  the  absence  of  ac- 
tual tests  bearing  upon  the  various  portions  in  question  and 
also  because  of  the  fact  that  no  serious  accident  can  be  traced 
directly  to  their  use. 

Under  third  class  items,  you  have  for  your  consideration 
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formulas  accepted  and  used  by  the  U.  S.  Government,  the 
State  of  Massachusetts  and  the  British  Government. 

The  graduating-  formula  by  Mr.  T.  C.  Best  worked  out 
from  that  used  by  the  U.  S.  Board  of  Supervising  Inspectors, 
and  was  intended  to  and  does  show  the  incorrections  of  the 
rules  used  by  them. 

The  formula  recommended  by  Mr.  D.  K.  Clark,  also 
regulating  formula  closely  approximating  the  formula  of 
Clark,  suggested  by  the  Chairman  and  recommended  for  use 
by  the  Committee  until  such  tests  are  made  to  prove  it  in- 
correct. 

We  see  no  reason  to  call  your  special  attention  to  any 
of  the  rules  coming  under  the  first  and  second  class,  but  do 
request  that  every  member  of  the  Association  study  the  tables 
and  rules  given  in  this  report  on  the  staying  of  flat  surfaces 
coming  under  the  third  class.  Additional  tables  worked  out 
from  other  formulae  than  those  used,  may  be  submitted  to 
the  Committee  together  with  your  comments  on  same,  in  order 
that  we  may  be  fully  informed  as  to  every  rule  of  sufficient 
consequence  or  importance  to  command  our  attention. 

Should  you  differ  from  the  recommendation  of  the  Com- 
mittee, tell  why;  should  you  find  any  mistakes  in  this  work, 
notify  the  Chairman  at  once  should  you  know  of  any  simpler, 
plainer  or  shorter  one  to  arrive  at  the  same  result,  we  earnest- 
ly urge  you  to  put  it  in  form  and  mail  it  to  us.  Do  not  wait 
until  the  opening  of  the  Convention  for  there  may  be  a  hun- 
dred such  improvements  suggested  which  would  require  more 
time  than  could  be  allowed  the  various  subjects  at  that  time. 

Any  suggestion  as  to  safety  appliances  to  be  attached  to 
vessels  working  under  pressure,  or  method  and  frequency  of 
inspection,  also  other  important  work  in  connection  with  the 
subject  in  hand,  should  be  placed  in  writing  and  sent  in,  for 
consideration  of  your  Committee  before  it  is  brought  to  the 
attention  of  the  Convention. 

While  it  is  not  the  purpose  of  your  Committee  to  gx>  into 
the  history  of  the  steam  boiler,  it  may  not  be  out  of  place  to 
mention  here  that  steam  boilers  were  made  and  used  over 
two  thousand  years  ago.  The  common  lever  safety  valve  was 
used  on  steam  boilers  over  two  hundred  years  ago ;  yet  in 
some  sense  we  are  unable  to  state  positively  why  and  for 
what  reason  we  use  some  of  the  rules  which  guide  us  in  con- 
structing. However,  it  may  also  be  said  that  since  the  forma- 
tion of  our  Association  many  matters  along  these  lines  which 
once  seemed  to  be  beyond  the  comprehension  of  the  ordinary 
man  a  few  years  ago  are  now  looked  upon  by  many  of  us  as 
simple  problem,  to  be  worked  out  in  an  ordinary  manner. 
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The  constant  study  along  scientific  lines  in  conjunction  with 
the  everyday  practical  use  of  the  knowledge  gained  will 
eventually  force  a  more  thorough  understanding  of  all  matters 
pertaining  to  LOST  work. 

Points  essential  are  selection  of  the  very  best  material, 
proper  proportioning  of  all  parts,  and  the  best  possible  con- 
struction. 

The  factor  of  safety  should  never  be  less  than  that  recom- 
mended in  the  following  rules,  and  as  the  boiler  grows  weaker 
with  age,  it  should  be  carefully  inspected  by  a  competent  and 
practical  Poiler  Maker,  and  the  pressure  reduced  proportion- 
ate to  its  weakness.  We  can  fix  a  factor  of  safety  when  a 
boiler  is  constructed  new,  which  would  be  allowed  at  its  in- 
stallation anywhere  in  the  world  a  stipulated  amount  of  work- 
ing pressure,  though  cannot  specify  how  much  to  reduce  this 
pressure  each  year,  or  five  years  as  it  is  impossible  to  deter- 
mine the  deterioration  under  the  various  conditions  of  usage. 
Could  this  be  done  we  would  make  the  calculations,  put  them 
in  book  form  and  provide  every  boiler  maker  with  a  ready 
boiler  inspector  that  would  insure  the  safety  of  the  public  so 
far  as  boilers  are  concerned. 

We  aim  to  adopt  the  best  rules,  place  them  in  the  hands 
of  capable  men  who  are  familar  with  the  construction,  men 
who  are  able  to  judge  from  their  practical  shop  experience  the 
conditions  of  such  recepticals  upon  personal  inspection. 

It  is  not  expected  that  this  report  will  meet  the  approval 
of  all;  we  invite  and  expect  criticism,  and  by  your  criticism 
we  hope  at  the  close  of  our  Convention  to  find  ourselves  a 
few  steps  closer  to  the  goal  of  perfect  rules  and  formulae 
which  we  may  look  to  as  the  guiding  star  of  safety. 

[Rules  and  formulae  as  adopted  wall  be  published  in 
pamphlet  form  and  sold  by  the  Association.] 

The  President :  The  next  order  of  business  is  the  report  of 
the  Committee  on  Rules  and  Formulae.  That  was  my  mistake 

Mr.  Patrick:  Will  you  read  this? 

The  Secretary  read  the  report,  as  follows  ; 
To    the   Officers   and   Members    International   Master  Boiler 

Makers'  Association  : 

WTe,  the  Committee  on  Rules  and  Formulae,  appointed  at 
this  Convention,  have  (been  fully  over  the  report  as  contained 
in  typewritten  matter,  and  recommend  for  adoption  the  rules 
and  formulae  as  specified  therein.  Also  suggest  or  recommend 
that  all  matters  contained  in  this  report  be  printed  and  copy- 
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righted  in  any  form  and  for  any  purpose  yon  may  deem  consistent 
and  advisable. 

CHAS.  P.  PATRICK, 
H.  L.  WRATTEN, 
H.  J.  RAPS, 
C.  E.  LESTER, 
C.  J.  MURRAY. 

Mr.  Hemphill :  I  move  the  report  be  accepted. 
Mr.  Gray :  I  second  the  motion. 

The  President :  The  motion  before  the  house  is  that  the  re- 
port be  accepted  and  the  Committee  be  given  a  vote  of  thanks. 

A  vote  was  taken  and  the  motion  carried. 

Mr.  J  Jest:  I  move  that  the  chairman  of  the  Committee  be 
reimbursed  for  the  expense  he  has  incurred  in  compiling  the 
report  and  having  it  typewritten. 

The  President :  That  is  not  necessary.  We  will  take  care  of 
that.  If  any  member  has  incurred  any  expense,  I  want  him  to 
put  in  a  bill  and  it  will  be  taken  care  of.  These  rules  and  for- 
mulae, I  believe,  should  be  embodied  in  a  small  book  of  pocket 
size,  and  it  will  take  a  little  money  for  the  printing.  I  believe 
it  would  be  a  good  idea  to  have  a  Committee  appointed  to  take 
care  of  that.  Each  member  might  be  assessed  to  defray  the  ex- 
penses of  printing,  or  possibly  we  may  (be  able  to  furnish  the 
money  out  of  the  treasury,  in  which  case  we  might  sell  to  out- 
siders for  a  certain  price,  say  75  cents  or  a  dollar. 

The  Secretary:  To  my  mind  this  seems  of  great  importance 
to  the  Association,  as  well  as  to  the  individual  members.  It  has 
occurred  to  me  that  to  print  the  report  of  the  Committee  on 
Rules  and  Formulae  in  the  official  proceedings  would  deprive 
the  Association  of  a  source  of  revenue.  It  seems  to  me  that, 
being  finally  adopted,  the  report  should  be  copyrighted,  and  is- 
sued in  pamphlet  form,  to  be  sold  at  a  certain  figure  to  mem- 
bers of  the  Association,  and  at  a  higher  price  to  outsiders.  In 
this  way  you  prevent  anyone  appropriating*  the  results  of  the 
excellent  and  untiring  work  of  your  Committee.  According  to 
your  Constitution  and  By-laws,  this  matter  ought  to  be  referred 
to  your  Executive  Board,  the  Association  to  decide  as  to  the 
manner  of  publication. 

Mr.  Laughridge:  I  move  it  be  referred  to  the  Executive 
Board  with  full  authority  to  act. 

The  President :  We  want  the  Convention  to  decide  how  the 
rules  and  formulae  shall  be  published. 

Mr.  Laughridge:  Tf  they  pass  on  this  motion  it  puts  it  up 
to  the  Executive  Board. 
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The  President:  Do  you  wish  to  give  the  Executive  Board 
the  authority? 

Mr.  Laugh  ridge :  That  is  it. 

Mr.  Wehling:  Do  I  understand  that  this  Association  adopts 
these  rules  and  formulae  without  each  and  every  member  of  the 
Association  having  a  chance  to  know  what  they  are.  I  don't 
believe  that  is  fair. 

Mr.  Laughridge:  Mr.  President,  the  member  is  out  of  order. 
The  report  has  already  been  accepted. 

The  President :  Mr.  Wehling,  the  report  has  already  been 
accepted.  If  these  rules  and  formulae  are  not  what  you  like, 
the  Committee  can  be  recommending  changes  all  the  time.  We 
endeavor  to  put  an  advance  printed  copy  of  this  in  the  hands  of 
each  and  every  member,  but  it  required  $100,  and  we  did  not 
have  the  money  to  spare.  The  report  has  been  handled  by  two 
Committees,  and  the  second  Committee  reports  that  the  rules 
and  fornudae  are  all  right.    I  don't  see  what  more  we  can  do. 

Mr.  Smythe:  I  move  that  this  report  be  printed  in  pocket 
form,  and,  as  our  Secretary  suggested,  that  the  Executive  Board 
have  authority  to  arrange  the  details. 

The  President:  Did  you  wish  to  distribute  these  books  free 
to  each  member? 

Mr.  Smythe    Leave  that  to  the  Executive  Board. 

Mr.  Laughridge:  Under  our  Constitution  and  By-laws  the 
Executive  Board  is  responsible  for  raising  the  finances,  and  they 
are  responsible  for  contracts. 

A  vote  was  taken,  and  the  motion  carried,  the  President 
voting  "No." 

The  President :  I  am  after  the  sources  of  revenue.  I  have 
had  trouble  myself  that  way  during  the  last  year  and  I  wanted 
to  protect  the  incoming  officers  against  it. 

Mr,  Wehling :  I  don't  wiant  the  Association  or  the  Com- 
mittee to  understand  that  I  find  any  fault  with  the  report.  I 
don't  mean  to  refer  to  their  ability  or  their  fitness  in  the  least. 
I  only  took  the  view  that  the  Association  goes  on  record  adopt- 
ing rules  and  formulae  without  letting  the  membership  know 
what  they  are.  I  did  not  understand  that  the  Association  adopt- 
ed the  rules  and  formulae,  but  just  accepted  the  report. 

The  Secretary :  Mr.  President,  in  view  of  the  statement  you 
made,  it  seems  to  me  this  ought  to  be  on  the  record  perfectlv 
straight  so  there  may  be  no  misunderstanding,  and  that  the  work 
done  by  the  Executive  Board  and  the  Secretary  may  be  satis- 
factory. The  President  said  he  voted  "No"  because  he  wanted 
this  to  be  a  source  of  revenue  to  the  Association.  If  I  under- 
stand the  matter  correctly,  in  referring  this  matter  to  the  Exec- 
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utive  Board,  it  leaves  to  that  body  the  details  of  copyrighting 
and  publishing  this  report,  and  deciding-  on  what  prices  will  be 
charged  to  members  and  to  outsiders.  It  is  the  property  of  the 
Association,  and  if  any  revenue  or  profit  is  to  be  derived,  the 
Association  will  get  it. 

REPORT  OF  COMMITTEE  ON  CARE  OF  FLUES  AND 
TOOLS  FOR  SAME. 

The  President :  The  next  order  of  business  will  be  the  "Best 
Method  for  Caring  for  Flues  While  Engines  Are  on  the  Road 
and  at  Terminals,  and  Best  Tools  for  Same.  Mr.  Doarnberger, 
I  believe,  is  the  chairman  of  the  Committee  and  we  would  be 
pleased  to  hear  from:  him. 

Mr.  Doarnberger:  Mr.  President  and  Gentleman  of  the 
Convention — Undoubtedly  all,  or  at  least  many  of  you,  have 
read  and  are  familiar  with  the  advance  printed  copy  of  this 
report.  I  have  not  come  before  you  with  any  idea  that  it  will 
receive  the  hearty  approval  of  all  members  present,  nor  that  it 
is  to  be  adopted  and  recommended  Iby  this  Association,  as  a 
standard,  because  we  are  at  this  time,  as  at  all  of  our  previous 
Conventions,  widely  separated  on  the  flue  proposition,  each  hav- 
ing his  own  method  of  applying  and  maintaining  flues.  It  is 
like  the  old  saying,  and  a  true  one,  too,  "No  one's  baby  is  like 
your  own." 

This  subject  as  originally  assigned  to  your  Committee  cov- 
ered investigation  and  report  on  : 

"Best  method  of  applying  flues  ;  best  method  for  caring 
for  flues  while  engine  is  on  road  and  at  terminals  and 
best  tools  for  same." 

Although  this  can  be  but  taken  to  mean  the  complete  opera- 
tion, embracing  the  details  in  the  application  and  maintenance  as 
well,  your  Committee,  after  no  little  deliberation  deems  it  proper 
to  ask  your  indulgence  by  being  allowed  to  depart  somewhat  from 
the  customary  procedure  in  the  preparation  of  reports  on  this 
subject,  feeling  that  it  is  such  a  broad  one,  permitting  of  so  wide 
a  study,  that  they  would  be  quite  unable  to  do  it  justice  in  any 
comparatively  limited  report,  and  they  can  but  hope  to  interest 
you  by  devoting  their  effort  to  a  detail.  Instead  of  considering 
the  numerous  operations  entailed  in  the  removal  and  replacement 
of  a  flue  in  its  entirety,  together  with  the  various  methods  of 
terminal  treatment  for  its  maintenance,  as  has  been  the  custom 
heretofore,  we  hope  to  confine  ourselves  to  the  consideration  of 
the  bead  at  the  fire  box  end  of  the  flue,  its  value,  security  and 
endurance  under  service  conditions,  including  its  life  under  the 
various  forms  of  shop  treatment  having  been  especially  attracted 
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thereto,  as  it  seems  to  be  one  of  the  most  important  features  in 
locomotive  boiler  work.  The  practice  of  setting  flues,  gauge  oi 
material  and  the  maintenance  of  same,  all  carry  with  them  their 
importance,  each  permitting  of  the  greatest  amount  of  study;  and 
it  is  curious  to  note  that  after  all  the  methods  employed  seem  to  be 
quite  uniform  throughout  the  country  and  vary  between  narrow 
limits.  This  statement  can  be  supported  upon  referring  to  many 
of  the  proceedings  of  previous  Conventions  as  well  as  to  some  of 
the  numerous  articles  appearing  in  the  different  mechanical 
journals. 

Our  study  is  being  directed  to  the  head,  because  it  seems  to 
us  full  of  interest  and  one  of  importance,  particularly  so  on  ac- 
count of  the  endurance  of  the  material  of  which  it  is  formed,  the 
effect  of  the  working  under  different  tools,  together  with  the 
result  of  the  range  of  temperatures.  No  one,  we  feel  sure,  will 
take  exception  to  the  statement  that  the  bead  at  the  fire  box  end 
of  the  flue  is  surrounded  by  as  many  structural  limitations  as  any 
part  of  the  boiler.  The  question  has  frequently  been  asked  and 
considerably  discussed  with  a  view  of  ascertaining  a  reason  for 
the  existence  of  the  bead  and  the  query  is  bringing  forth  widely 
different  opinions.  One  school  ascribes  to  it  a  certain  amount  of 
strengthening  and  otherwise  bracing  of  the  fire  box  flue  sheets, 
together  with  what  is  obtained  by  perfecting  a  more  substantial 
joint ;  another  claims  that  the  head  is  a  necessity  for  the  reason 
that  it  prevents  that  portion  of  the  flue  projecting  through  the 
sheet  burning  off.  We  are  scarcely  ready  to  challenge  the  latter 
theory  although  it  seems  almost  a  paradox.  To  say  that  the 
bead  is  turned  over  on  the  end  of  the  flue  to  prevent  it  from  burn- 
ing off  would  seem  to  be  more  correctly  argued  if  it  were  said 
that  the  stock  of  material  is  turned  over  to  be  burned  off  by  the 
impinging  flames  thus  protecting  the  material  and  underlying  joint 
it  covers. 

While  we  have  not  been  able  to  secure  a  decided  balance  of 
opinion  for  either  of  these  theories,  there  is  still  another  idea,  and 
not  without  its  champions,  that  the  bead  does  not  essentiallv  main- 
tain the  initial  relation  of  the  front  and  back  sheets.  It  is  not 
disputed  that  a  beaded  flue  is  not  stronger  in  tension  than  if  the 
bead  were  left  off ;  but  still  it  would  seem  difficult  to  explain  the 
existence  of  the  bead  on  the  score  of  increased  stability  when  we 
pause  for  a  moment  and  consider  that  while  we  are  putting  the 
bead  on  the  fire  box  end  the  rolling  process  concludes  the  opera- 
tion in  the  front  end.  Admitting  the  fact  that  the  back  flue  sheet 
is  subjected  to  decidedly  more  severe  conditions  than  the  forward 
sheet  on  account  of  the  extreme  variations  in  temperature,  we 
must  remember  that  the  front  flue  sheet  is  carrying  equallv  the 
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same  amount  of  pressure  per  square  inch  as  the  sheet  in  the  fire 
box ;  still  the  ends  in  the  front  flue  sheet  are  simply  rolled  making 
no  attempt  whatever  to  head  them  over.  We  might  therefore 
reasonably  assume  that  the  bead  is  of  but  little  value  in  support- 
ing and  protecting  the  sheet  against  sagging  and  bulging. 

This  brings  us  to  the  consideration  of  the  endurance  of  the 
bead.  While  it  is  true  that  the  bead  is  gradually  wasting  away 
by  reason  of  the  impingment  of  the  heat  from  the  fire  box  gases, 
it  is  also  true  that  not  only  are  particular  forms  of  tools  responsible 
for  certain  developments,  but  quite  an  equal  amount  can  be  at- 
tributed to  the  manner  of  their  manipulation.  We  refer  to  the 
bead  wasting  away  because  its  vitality  is  gradually  decreasing.  It 
may  possibly  appear  under  certain  conditions  that  the  bead  is 
growing  larger  but  the  stock  is  being  drawn  from  the  body  of  the 
flue.  It  might  be  well  to  here  touch  upon  the  difference  between 
the  effect  of  the  roller  and  the  prosser;  the  difference  in  the 
effect  of  the  prosser  with  and  without  the  boss,  also  the  effect  of 
the  beading  tool.  It  is  not  our  purpose  to  dwell  upon  the  tools, 
as  the  subject  as  given  us  first  implied,  but  it  is  simply  our  desire 
to  direct  attention  to  the  result  of  a  number  of  experiments  which 
seemed  to  indicate  very  conclusively  that  while  there  was  possibly 
a  little  difference  in  .the  ultimate  life  of  a  flue  when  rolled  as 
compared  with  one  prossered,  it  was  found  that  the  roller  had 
the  decided  effect  of  drawing  the  bead  from  the  sheet,  making  it 
necessary  that  the  stock  in  the  bead  be  again  closed  down,  by 
hand  or  otherwise,  to  again  lay  it  up  to  the  sheet.  The  tendency 
of  the  flue  to  draw  is  not  entirely  absent  under  the  prosser  but 
possibly  less  pronounced.  It  is  also  a  fact,  we  believe,  that  a 
prosser,  at  least  those  made  with  the  boss,  can  only  be  used  for  a 
certain  period  during  the  life  of  the  flue.  This  is  not  true  of  the 
roller  nor  of  the  prosser  where  the  boss  has  been  left  off.  Where 
the  bead  is  decreasing  in  size  judgment  must  be  exercised  in  the 
use  of  the  beading  tool  to  prevent  guttering  of  the  flue  sheet.  It 
also  requires  judgment  to  decide  just  how  long  this  latter  tool 
can  be  used  before  it  has  to  be  given  up  entirely  for  the  roller. 
This,  of  course,  obtains  during  the  latter  portion  of  the  life  of  the 
flue.  It  is  quite  possible  about  this  period  in  the  life  of  a  flue  10 
sacrifice  flue  sheets  for  flue  beads  on  account  of  the  manner  the 
flues  are  worked  and  maintained,  and  this  critical  point  would 
seem  to  be  after  about  one-half  the  vitality  of  the  bead  had  been 
consumed.  At  this  period  the  bead  has  become  weakened  by 
excessive  working  and  perhaps  has  shown  indications  of  crack- 
ing and  otherwise  deteriorating.  If  the  beads  are  of  normal  size 
and  the  beading  or  boot-leg  tool  of  proper  dimensions,  there  is 
less  likelihood  of  guttering  the  sheet,  but  where  the  beads  are  con- 
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siderably  less  than  normal  there  is  the  greater  danger  of  damaging 
the  flue  sheet,  thereby  shortening  its  ultimate  life.  There  arc- 
decided  views  concerning  the  wisdom  of  using  the  roller  as  against 
the  prosser,  either  with  or  without  the  boss,  and  under  certain 
conditions  the  position  may  be  well  taken,  but  the  fact  remains 
that  as  a  result  of  a  number  of  carefully  concluded  experiments  it 
has  not  been  definitely  shown  that  in  the  end  the  roller  is  as 
detrimental  and  therefore  expensive  as  has  been  claimed.  !t 
might  be  interesting  to  consider  for  a  moment  a  question  which 
naturally  arises  when  referring  to  the  sectional  prosser  with  and 
without  the  boss.  Probably  20  years  ago  it  was  the  idea  that  the 
boss  was  essential  and  that  as  one  of  its  functions  it  helped  to  stay 
the  flue  sheet  together  by  perfecting  the  joint  on  the  water 
side;  but,  if  this  was  a  necessity  with  boilers  carrying  T20  to  140 
pounds  pressure  the  theory  falls  flat  when  it  is  asserted,  and  even 
proven  conclusively,  that  the  prosser  witli  the  boss  left  off  :s 
being  used  extensively  in  boilers  carrying  200  pounds  pressure  and 
upward. 

Having  some  doubt  as  to  the  real  value  of  the  above  theories 
your  Committee  has  made  several  laboratory  experiments  with  a 
view  of  ascertaining  the  holding  ipower  of  different  types  of  set- 
tings of  flues,  with  and  without  beads,  as  well  as  with  and  without 
ferrules,  rolled  and  prossered ;  also  to  determine  practically  the 
possibility  of  using  unbeaded  flues  in  locomotive  service.  Such 
tests  have  been  carried  along  uniformly  for  the  past  16  months  on 
several  100  ton  Consolidation  freight  locomotives  carrying  a  work- 
ing pressure  of  200  pounds.  The  particular  engines  in  question 
are  equipped  with  258-234"  flues  i8'-6"  long.  The  flues  were 
placed  flush  with  the  fire  box  side  of  the  flue  sheet  making  no 
attempt  whatever  to  bead  them.  These  experiments  were  simpli- 
fied by  making  them  on  locomotives  equipped  with  the  so-called 
re-inforcing  sheet.  Nothing  is  claimed  for  the  re-in forcing  flue 
sheet  in  these  particular  experiments  in  the  way  of  increasing  the 
endurances  of  the  bead,  but  by  construction  it  permitted  the  flues 
to  be  so  carried  as  to  prevent  any  possibility  of  the  flues  pulling 
through  the  fire  box  flue  sheet.  In  among  these  258  flues,  24 
flues  were  put  with  beads  locating  them  irregularly  throughout  the 
lower  central  portion  of  the  set.  W  hile  it  can  be  said  that  the 
reports  show  that  all  of  the  flues  required  a  certain  amount  of 
attention,  it  is  also  true  that  the  number  of  times  the  unbeaded 
flues  were  worked  upon  as  compared  with  the  beaded  flues  is  as 
1  to  2.3.  Encouraged  iby  these  experiments,  and  being  able  to 
continue  in  service  engines  with  the  beads  left  off,  other  engines 
have  been  fitted  up  in  like  manner,  and  the  outcome  has  been  that 
the  24  beaded  flues  in  the  experiment  above  referred  to  gradually 
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broke  down  by  deterioration,  but  not  until  they  had  given  some 
six  months  service ;  on  the  other  hand  the  unbeaded  flues  are  still 
holding  very  satisfactorily  and  have  been  in  service  some  16 
months.  Upon  close  investigation  it  was  found  that  the  unbeaded 
flues  were  about  normal.  From  the  above  we  might  conclude  that 
the  bead  has  no  particular  value  towards  preventing  the  flue  from 
burning  off ;  on  the  contrary,  the  beads  have  apparently  picked  up 
heat  and  possibly  in  proportion  to  the  size  of  the  gradually  increas- 
ing stock  in  the  bead  aggravated  by  the  thickness  of  the  flue 
sheet,  as  well  as  any  deposit  of  scale  and  mud  and  have  burned 
off  as  might  be  expected.  It  might  also  be  interesting  to  mention 
that  while  the  unbeaded  flues  were  flush  with  the  flue  sheet,  they 
have,  by  reason  of  the  rolling  process,  been  drawn  to  possibly 
as  much  as  1-16"  beyond  the  fire  side  of  the  flue  sheet. 

Probably  in  many  localities  throughout  the  country  the  bead 
determines  the  life  of  the  flue  except  where  the  water  changes  the 
conditions.  It  is  generally  known  that  working  iron  or  steel,  as 
the  case  may  be,  will  harden  and  toughen  the  material  destroying 
its  ductility  and  hence  under  the  present  method  of  working  the 
bead,  however  it  is  done,  is  from  its  initial  application  to  its  re- 
moval undergoing  constant  and  severe  punishment.  The  con- 
stant vibration  of  the  flue  undoubtedly  sets  up  a  movement  in  the 
flue  sheet  resulting  in  not  only  drawing  the  bead  and  otherwise 
distributing  the  original  joint,  but  must  also  force  the  flue  in- 
wardly and  this  theory  is  ventured  because  it  is  not  uncommon  to 
find  the  copper  ferrules  thinned  out  to  twice  their  original  length 
and  driven  inwardly.  As  this  movement  continues  the  bead  Is 
gradually  drawn  from  the  sheet  increasing  its  exposure  and 
decreasing  its  resistance  to  the  impinging  flames.  In  order  to 
overcome  this  the  bead  must  necessarily  be  subjected  to  constant 
working  and  rebeading.  This  work  produces  incipient  cracks  in 
the  bead  which  occur  as  the  material  is  gradually  weakened  by 
crystalization  and  we  might  reasonably  infer  that  as  the  material 
is  alternately  opened  and  closed,  a  certain  amount  of  impurities 
find  their  way  into  the  bed,  all  of  which  has  been  pretty  well 
determined,  resulting  in  breaking  them  down  and  otherwise 
destroying  them  after  obtaining  remarkably  low  mileage.  The 
bead  in  its  present  condition  is  certainly  a  victim  of  circumstances 
and  mainly  on  account  of  the  little  protection  it  receives  from  the 
water.  There  is  no  disputing  the  fact  that  the  circulation  of 
water,  however  imperfect,  affords  some  protection,  but  it  is  also 
true  that  a  poor  conduction  of  heat  adds  an  iricalcuable  amount 


145 


towards  the  deterioration  of  the  flue  bead  together  with  the  many 
disadvantages  by  reason  of  treatment  and  limitations  in  construc- 
tion. (Applause.) 

J.  A.  DOARN BER'GER,  Chairman, 

JOHN'  GERMAN, 

k.  W.  YOUNG, 

D.  B.  LUCAS, 

W.  H.  HEPP, 

C.  L.  WILSON, 

C.  J.  KLEIN, 

Commiuce. 

Mr.  President  and  gentlemen,  before  taking  my  scat.  1  wish 
to  mention  that  we  are  greatly  indebted  to  Air.  A.  Kearney.  As- 
sistant Superintendent  of  Motive  Power  of  the  Norfolk  &  Wes- 
ern  Railway,  for  the  kind  assistance  he  gave  in  the  preparation 
of  this  report.  (Applause.) 

The  President:  I  believe  a  motion  to  adopt  the  report  would 
be  in  order.    What  is  the  pleasure  of  the  Convention? 

Air.  Troy:  I  move  that  the  report  of  the  Committee  be  re- 
ceived with  thanks. 

The  motion  was  seconded  and  carried. 

Mr.  Doarnberger :  This  shows  a  section  of  the  front  flue 
s'heet,  and  this  is  the  auxiliary,  or  what  may  be  termed  the  rein- 
forcing sheet.  This  flue  sheet  is  but  }i  of  an  inch  thick.  The 
flues  are  put  in  and  rolled,  making  no  attempt  whatever  to  bend 
them.  It  cannot  possibly  get  away.  When  the  flues  break  down 
at  the  flue  sheet  joint,  we  have  a  long  cutting-off  tool  and  cut  the 
flue  off  one-quarter  inch  back  of  the  reinforcing  sheet;  the  old 
end  is  then  removed  and  a  short  new  s wedged  flue  is  inserted  intu 
the  flue  left  remaining  in  the  reinforcing  sheet.  This  is  rolled 
with  a  long  roller.  It  will  be  readily  seen  that  we  have  put  a 
new  safe  end  on  the  flue  without  disturbing  the  main  body  &i  the 
flue  or  the  smoke-box  appurtenances. 

Air.  German  :  Mr.  Doarnberger,  would  you  undertake  to  let 
an  engine  go  out  with  a  single  tube  sheet,  with  the  tubes  flush 
with  the  sheet  on  the  fire  side,  with  no  stock  or  beads  to  protect 
the  sheet,  as  you  refer  to  on  the  too  ton  consolidated  locomotive 
which  has  two  sheets  carrying  a  working  pressure  of  200  pound- 
to  the  square  inch  and  the  flues  flush  with  the  sheet?  I  should 
imagine  from  the  report  that,  with  the  flues  flush  with  the  sheet, 
this  boiler  must  have  had  extraordinary  good  water,  or  in  my 
opinion  you  must  have  had  more  confidence  that  I  have  to  allow 
a  boiler  to  run  with  200  pounds  pressure  with  nothing  to  prevent 
breaking  the  joints  of  the  flue  sheet. 
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Mr.  Doarnberger :  We  try  and  continue  engines  in  service 
just  as  long  as  we  possibly  can  in  order  to  get  the  mileage.  When 
you  have  one-third,  one-half  or  even  two-thirds  of  the  beads 
gone,  you  continue  to  peg  at  those  flues  in  order  to  keep  them 
tight  just  as  long  as  you  possibly  can.  The  average  on  our  heavy 
freight  engines  is  not  over  45,000  miles,  that  is,  on  a  single  flu^ 
sheeted  engine  with  the  flues  ot-dinanlv  rolled  and  beaded.  On 
one  style  of  engine  we  are  not  applying  any  beads  on  the  firebox 
flue  sheet.  The  first  of  these  were  placed  in  service  some  18 
months  ago.  They  have  made  to  date  approximately  70,000  miles. 
They  are  still  in  a  good  serviceable  condition. 

Mr.  Hemphill :  There  has  been  considerable  controversy  as 
to  whether  it  would  be  permissible  to  permit  an  engine  to  go  into 
service  with  no  beads  on.  That  all  depends  on  the  flue,  and  the 
factor  of  safety  under  your  laws  If  you  permit  an  engine  to 
run  under  the  percentage  of  safety,  it  would  certainly  not  be 
proper  to  allow  it  to  be  in  service;  but  if  you  have  a  new  set  of 
flues  and  can  retain  those  flues  the  full  thickness,  there  is  no  dan- 
ger so  far  as  I  can  see  in  Air.  Doarnberger's  idea.  What  he  has 
taken  away  from  the  flue  sheet  on  the  bead  he  has  put  in  the  re- 
inforcing. So  far  as  running  that  engine  with  that  construction, 
it  is  certainly  the  same  as  if  you  had  beads. 

Mr.  German :  I  didn't  say  anything  about  the  construction 
at  all. 

Mr.  Hemphill :  I  think  Mr.  Doarnberger  has  made  some 
movement  along  the  line  of  getting  away  from  the  old  method 
of  putting  in  flues,  which  is  an  improvement,  and  I  believe  some 
good  will  come  from  just  such  construction.  It  is  not  necessary 
to  remove  the  flue,  but  simply  remove  the  piece  and  take  it  out. 
I  like  the  idea  very  much. 

Mr.  Doarnberg-er :  What  led  us  to  the  unbeaded  flue  was 
this.  In  1906  the  Norfolk  &  Western  had  built  125  engines. 
They  were  all  equipped  with  this  reinforced  sheet.  We  con- 
fidently thought  by  bolting  this  sheet,  as  will  be  seen  by  the  draw- 
ing, to  the  flue  sheet,  that  it  would  act  as  a  support  and  at  the 
same  time  prevent  the  flue  sheet  from  sagging  or  bulging.  The 
flues  were  rolled  in  the  reinforcing  sheet  as  well  as  in  the  back 
flue  sheet,  thereby  giving  them  a  holding  power  of  something 
over  double  the  original  method.  This  additional  sheet  released 
the  flue  joint  as  well  as  the  flue  sheet  from  carrying  the  whole 
load,  and  the  vibration  takes  place  from  the  reinforcing  sheet 
forward.  We  generally  get  our  foremen  together  about  twice  a 
year,  and  in  talking  over  these  particular  engines  it  was  unani- 
mously agreed  that  after  the  heads  burned  and  flues  thinned  they 
leaked'  less  and  gave  better  service.    We  then  came  to  the  con- 
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elusion  that  this  being  the  case  we  would  reduce  the  thickness 
of  the  fine  sheet  at  from  5-8  inch  to  3-8  inch  and  at  the  same 
time  apply  the  flues  without  beads. flush  with  the  5rc  side  of  the 
flue  s'heet.  The  flues  are  holding  up  very  satisfactorily  and  giv- 
ing us  little  if  any  trouble.  We  consider  this  arrangement  a 
great  improvement  over  our  former  method  of  setting  flues. 

Mr.  Lucas  :  We  are  all  well  aware  that  when  our  flues  are 
in  such  condition  that  the  bottom  beads  are  all  off  we  are  not 
getting  very  good  service  generally.  We  know  the  condition 
when  the  'beads  come  off  and  put  in  a  plug  or  two.  That  is  a 
temporary  method  of  getting  the  engine  over  the  road  from  week 
to  week.  We  don't  propose  to  let  the  plugged  Hue  run  a  day 
longer  than  we  can  help.  He  is  talking  about  cutting  them  off 
this  side  of  the  inside  sheet.  It  is  not  very  easily  done.  You 
have  to  take  out  that  piece.  Then  he  must  get  his  piece  to  go 
inside  and  he  must  roll  it  sufficiently  strong  to  protect  the  front 
flue  sheet  as  well  as  the  back  flue  sheet. 

The  President  :  Mr.  Lucas,  if  I  understand  it,  the  idea  is 
that  the  flue  that  is  already  in  there  holds  the  inner  sheet  in  its 
place  with  a  (bolt  into  the  other  one.  The  piece  is  just  to  pro- 
tect itself  there. 

Mr.  Doarnberger :  That  is  the  idea  exactly.  The  load  is 
taken  from  the  flue  sheet  proper  and  transferred  through  to  the 
auxiliary  sheet  by  the  bolts  which  unite  the  two  sheets.  That 
short  section  has  nothing  to  do  with  it  at  all. 

Mr.  Lucas  :  Why  don't  you  put  in  short  pieces  from  the 
start  ? 

Mr.  Doarnberger :  It  would  be  impracticable  on  the  first  ap- 
plication to  apply  the  short  section. 

Mr.  Lucas :  You  can  take  them  out  so  readily. 

Mr.  Doarnberger :  When  conditions  become  such  as  to 
necessitate  their  renewal  I  take  them  out. 

Mr.  German :  We  have  adopted  a  system  on  the  Lake 
Shore  and  I  might  sav  the  New  York  Central  Lines,  including 
the  Rig  Four,  the  Michigan  Central,  Lake  Erie  &  Western,  etc., 
of  applying  flues.  We  drill  the  holes  in  the  back  flue  sheet  to  1  7-8 
inches,  use  a  No.  13  copper  ferrel  and  swedge  the  flue,  tapering 
back  4  inches,  thereby  giving  a  wider  bridge  or  union  between 
flues,  leaving  space  for  a  better  circulation  of  water  at  the  fire 
box  end.  Two  years  ago  this  experiment  was  tried  on  the  Lake 
Erie  &  Western,  a  road  that  we  could  only  get  about  10,000  flue 
mileage  on  account  of  accumulation  of  mud  and  sediment,  caused 
by  salty  water.  We  equipped  17  engines  on  this  road  with  these 
reduced  flue  ends  and  we  increased  the  mileage  to  40,000  A 
committee  was  appointed  and  worked  on  the  subject  of  reduced 
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flue  ends  for  a  year.  The  New  York  Central,  Big  Four  and 
Michigan  Central  equipped  a  number  of  engines  with  reduced 
flue  ends  for  trial  and  the  results  obtained  were  so  good  that 
they  have  adopted  the  reduced  flue  on  the  whole  system.  I  can 
assure  you,  gentlemen,  that  we  have  iboilers  to-day  on  the  Lake 
Shore,  both  passenger  and  freight,  that  have  a  mileage  record  of 
100,000. 

Mr.  Doarnberger :  What  lis  done  with  flues  that  are  beyond 
the  inner  sheet  when  they  are  clogged  with  mud? 

Mr.  Doarnberger :  They  are  taken  out. 

Mr.  Lucas :  I  wish  to  corroborate  the  statements  of  the 
gentleman  who  just  spoke  by  passing  these  papers  among  the 
memibers,  showing  the  mileage  on  15  eng'ines  that  were  recently 
put  out  of  our  shops,  in  from  29  to  49  months  service,  all  heavy 
power,  200  power  pressure.  We  have  used  an  arch  a  great  many 
years  We  believe  in  the  arch.  Our  mileage  has  run  from 
118,000  to  241,000. 

Mr.  Doarnberger :  Air.  German  asked  me  when  a  flue  became 
muddy  what  I  did  with  it  and  I  told  him  I  took  it  out.  That  is 
true.  We  have  some  engines  on  the  road  with  deep  narrow  fire 
boxes  carrying  a  working  pressure  at  from  160  to  180  pounds. 
The  flues  in  these  engines  give  from  four  to  six  years'  service, 
while  the  wide  type  fire  box  boilers  carryling  a  working  pressure 
of  200  pounds  give  but  13  months'  service  ;  yet  these  engines  are 
working  under  the  same  water  conditions,  as  I  said,  our  flues  are 
not  beaded  at  the  fire  box  end  and  the  mud  doe^  not  accumulate 
between  the  flue  and  reinforcing  sheets.  Therefore,  I  can  keep 
right  on  putting  on  my  short  ends,  or  until  sucn  ume  as  the  mud 
will  necessitate  the  removal  of  the  main  body  of  the  flue,  and 
this  is  where  we  save  a  considerable  amount  of  money  in  flue 
renewals. 

Mr.  German:  I  go  over  five  different  roads.  We  have 
places  where  it  is  impossible  to  run  an  engine  any  longer  than 
four  months  and  other  places  where  it  is  impossible  to  run  them 
any  longer  than  12  months.  To-day  we  are  getting  2  years  and 
10  months  out  of  them  in  the  same  places,  and  the  water  condi- 
tions are  just  exactly  the  same  as  they  were  then,  but  we  are  using 
brick.    We  are  washing  our  boilers  clean  with  the  use  of  soda. 

Mr.  Letteri:  One  of  the  members  spoke  of  reducing  the 
line  at  the  fire  box  end.  We  had  a  place  where  our  flues  only 
ran  three  months,  and  by  reducing  the  flue  at  the  back  end  we 
gained  a  little  in  mileage,  but  reducing  it  did  not  prevent  the 
mud  from  getting  into  the  front  end  of  the  boiler.  The  life  was 
a  trifle  longer  in  the  back  end,  but  they  began  leaking  in  the 
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front  end.  In  regard  to  the  brick  arch,  I  never  saw  one  w  here 
yon  conld  keep  mud  out  of  the  boiler.  (Applause.) 

Mr.  Wilson:  While  we  are  on  the  flue  proposition,  1  think 
there  is  one  thing  that  is  neglected  more  than  anything  else,  and 
that  is  the  boiler  washing.  I  think  it  has  as  much  to  do  with 
the  life  of  the  flues  as  anything  in  the  world.  We  have  about 
225  engines  and  run  from  115  to  125  a  day.  We  had  considerable 
trouble  wiith  flue  failure,  and  one  of  the  first  points  I  took  up 
was  boiler  washing.  I  don't  believe  the  plugs  had  ever  been  re- 
moved since  the  engines  came  from  the  locomotive  works.  Some 
of  the  old  boilers  did  not  have  half  enough  plugs.  I  have  been 
putting  from  12  to  15  extra  washout  plugs  in  those  engine-. 
Where  we  used  to  have  a  great  number  of  engine  failures  on 
account  of  flues  leaking,  -within  the  last  six  or  eight  weeks  I 
had  to  answer  for  four  engine  failures.  Three  of  them  were 
due  to  bursted  flues  and  one  was  due  to  an  engine  not  steaming. 
But  as  far  as  an  engine  leaking  or  falling  down  on  the  road,  I 
have  not  had  to  answer  for  a  one  for  the  last  six  or  eight  weeks. 

The  President :  I  have  data  and  blue  prints  about  patch 
bolts  from  the  different  roads  all  over  the  country.  Everybody 
has  a  different  kind  of  patch  bolt.  It  is  something  we  ought 
to  go  into  and  get  a  standard  patch  bolt.  I  had  in  mind  to  ap- 
point a  committee  to  look  after  this,  but  we  did  not  have  the 
time  and  perhaps  we  had  better  wait  until  next  year. 

Mr.  Smythe  :  I  move  that  the  discussion  on  this  subject  be 
closed. 

The  motion  was  seconded  by  several  members. 

The  President:  The  motion  is  that  the  discussion  be  closed. 
There  is  another  report  on  flues. 

Mr.  Lucas:  Is  this  Committee  to  be  discharged  or  con- 
tinued ? 

The  President :  There  is  nothing  in  the  motion  to  that  ef- 
fect. 

Mr.  Smythe:  I  move  that  the  Committee  be  honorably  dis- 
charged with  thanks. 

Mr.  Lucas :  Wre  have  not  discussed  the  best  method  of 
caring-  for  flues  on  the  road.  We  have  only  discussed  the  method 
of  putting  them  in. 

The  President:  The  motion  is  to  close  the  discussion. 

Mr.  Lucas  :  I  am  ready  to  close  the  debate  but  I  would  like 
to  have  the  Committee  carried  over. 

The  President :  They  will  appoint  a  committee  again  for 
next  year.  A  committee  has  been  appointed  to  report  suitable 
subjects  for  the  next  Convention.  They  certainly  will  take  up 
flues  again. 


150 


INTERNATIONAL  MASTER 


The  question  was  put  and  the  motion  carried  unanimously. 

The  Secretary:  We  have  letters  expressing  regret  at  in- 
ability to  attend  the  Convention,  and  extending  cordial  greetings 
and  best  wishes  for  success  and  prosperity  from  the  following 
members :  Frederick  F.  Zeppe,  L.  N.  Stewart,  Charles  E.  Frick, 
Charles  Miller. 

The  Secretary :  Since  the  Convention  opened,  our  worthy 
Vice-President,  Mr.  Brown,  has  presented  a  number  of  new  ap- 
plications. We  have  also  those  of  James  G.  Green  and  F.  N. 
Witte.  The  first  of  these  is  endorsed  by  William  McLean  and 
A.  M.  Boston,  and  the  second  by  A.  N.  Lucas  and  P.  J.  Cpnrath. 

Several  members  of  the  old  Associations,  who  have  not  here- 
tofore affiliated  with  us  since  the  consolidation,  have  done  so  at 
this  Convention.  (Applause.) 

Mr.  Laug'hridge :  I  move  we  suspend  the  regular  order  of 
business  and  vote  on  the  two  applications. 

The  motion  being  seconded  by  several  menibers,  was  put  by 
the  Chair  and  carried  unanimously. 

Mr.  Hemphill :  I  move  the  applications  be  accepted. 

The  motion  was  seconded  by  several  members,  and  on  the 
question  being  put  by  the  Chair  was  carried  unanimously. 

Mr.  Laughridge :  I  move  that  the  Secretary  be  instructed  to 
properly  acknowledge  the  regrets  of  absent  members. 

The  President :  That  will  (be  attended  to. 

On  motion  the  Convention  adjourned  until  9.30  o'clock 
Friday  morning. 

FOURTH  DAY'S  SESSION. 

The  Convention  met  pursuant  to  adjournment  at  9.30  a.  nu 
and  was  called  to  order  by  the  President. 

The  President :  The  first  order  of  business  this  morning  is 
the  report  from  the  Committee  on  Steel  versus  Iron  Flues. 

REPORT  OF  COMMITTEE  ON  STEEL  VERSUS  IRON 

FLUES. 

Mr.  O'Connor :  I  wish  to  make  a  few  explanations  before 
this  report  is  read.  You  will  note  in  the  body  of  the  report  when 
read  that  my  experience  has  been  very  limited  with  the  steel 
flues,  consequently  I  can  say  at  this  time  but  little  concerning 
these  two  metals.  On  the  Chicago  &  Northwestern  lines  west 
of  the  Missouri  river  we  have  had  since  May,  1908,  several 
locomotives  equipped  with  the  steel  and  iron  flues,  half  and  half 
in  each  locomotive.    Up  to  date  we  have  not  had  occasion  to  re- 
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move  any  of  them,  either  the  iron  or  the  steel,  from  our  boilers. 
From  reports  received  from  time  to  time  we  cannot  complain 
of  the  service  given  from  either  the  iron  or  the  steel  flues,  both 
giving",  so  far,  good  satisfaction.  I  have,  however,  made  per- 
sonal inspection  of  the  flues  in  the  fire  box  of  a  few  of  the 
engines,  and  by  close  observation  relative  to  the  Hue  head  at 
fire  box  end  I  found  the  steel  flue  bead  to  have  a  little  advantage 
over  the  iron  bead  as  the  steel  bead  remains  closer  and  firmer 
to  the  flue  sheet  surface  than  the  iron  'bead.  That  is  all  the  mate- 
rial difference  I  could  note  between  the  two  metals. 

By  the  time  of  our  next  Convention  in  1910,  I  will,  in  all 
probability,  have  removed  some  of  these  experimental  flues  from 
the  engines  so  equipped,  and  then  ]  can  make  a  more  complete 
report,  giving  the  accurate  service  and  general  condition  of  the 
two  metals  as  found  in  our  section  of  the  western  country.  We 
must  not  forget  that  water  conditions  are  not  all  the  same  in  all 
parts  of  the  country,  and  in  that  respect  we  must  depend  on 
what  will  be  brought  forth  from  a  thorough  test  of  actual  ser- 
vice. 

Therefore,  I  will  say  that  in  my  short  experience  with  these 
two  metals,  I  would  consider  this  report  that  will  be  read  before 
you  incomplete,  and  would  suggest  that  this  Association  con- 
tinue this  'Committee  over  another  year.  I  would  also  suggest 
that  the  incoming  president  appoint  two  more  members  on  this 
Committee,  making  the  number  five  instead  of  three,  and  that 
the  two  additional  committee  men  be  among  those  that  have  had 
good  experience  with  both  the  steel  and  iron  flues. 

The  President :  Mr.  Sarver  was  on  that  Committee  too. 

Mr.  Sarver :  Let  the  Secretary  read  the  report,  please. 

In  submitting  to  you  our  report  the  undersigned  Committee 
on  the  above  subject  would  respectfully  present  the  following: 

Our  personal  experience  and  our  investigations  have  fur- 
nished us  such  a  wide  difference  in  opinion,  relative  to  the  two 
metals  mentioned  in  this  subject,  that  it  proved  quite  interesting 
as  well  as  a  hard  problem  for  the  Committee  to  determine  any- 
thing like  a  satisfactory  report;  hence,  it  was  so  decided  that 
presenting  this  paper  to  this  Convention,  giving  our  personal  ex- 
perience as  well  as  those  of  other  members  thereby  affording  an 
opportunity  for  general  discussion  among  all  the  members  of 
the  Convention  with  the  object  in  view  that  by  general  discussion 
we,  the  Committee,  would  profit  by  the  information  obtained  as 
well  as  all  members. 

We  are  also  of  the  opinion  that  the  introduction  of  the 
steel  flue  is  not  as  widely  known  as  the  iron  flues,  consequently 
the  ultimate  possibilities  are  yet  to  reach  a  good  many  of  us.  who, 
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as  yet,  have  not  had  sufficient  experience  to  determine  which  of 
the  two  metals  have  proven  the  most  successful  in  a  general 
way,  in  economy,  as  well  as  securing  the  best  service. 

The  following  report  from  Mr.  B.  F.  Sarver  of  the  Penn- 
sylvania Lines,  Fort  Wayne,  Ind.,  will  be  of  interest  to  the 
members  relative  to  steel  flues.    Mr.  Sarver  has  this  to  say : 

"Mr.  Chairman — The  locomotive  at  the  present  time  is  re- 
quired to  carry  almost  double  the  steam  as  it  was  a  few  years 
ago,  and  as  a  matter  of  safety,  those  in  charge  of  the  motive  pow- 
er department  should  advocate  the  use  of  the  highest  class  of 
material  obtainable  hav'ng  in  view,  at  all  times,  economy  and 
safety. 

"In  regard  to  seamless  cold  drawn  flue  tubes,  I  might  say 
that  the  steel  is  made  by  the  open  hearth  process  and  must  be  of 
the  finest  quality  that  can  be  purchased,  otherwise  it  cannot  be 
pierced.  It  is  always  uniform  in  quality  and  as  you  do  away  with 
the  welding  of  the  flues  it  makes  a  stronger  tube  than  the  ordi- 
nary iron  tube.  It  expands  and  beads  perfectly  and  in  service 
the  lubes  hold  their  position  in  the  flue  sheet  much  better  than 
the  softer  product.  The  steel  tubes  are  truer  in  size  and  gauge 
than  the  welded  ones,  and  are  free  from  the  objectionable  scale 
caused  by  welding.  And  the  surface  defects  can  more  readily 
be  found. 

"The  surface  of  the  steel  flue  is  so  densified  that  they  are 
not  so  liable  to  be  affected  -by  pitting  and  corrosion,  caused  by 
the  foreign  substances  in  the  water.  They  are  very  readily 
welded  and  can  be  installed  in  a  boiler  at  a  less  expense  than  the 
iron  tubes. 

"Although  the  steel  makers  do  not  guarantee  their  steel  to 
run  below  .04  per  cent  in  sulphur  and  .03  per  cent  in  phosphorus, 
I  give  you  below  the  maximum  and  minimum  carbons  taken  from 
16  heats,  made  by  steel  makers  for  steel  tubing: 

Carbon   10%         Carbon   .  .16% 

Phosphorus   008%         Phosphorus   01% 

Manganese  39%  Manganese  49% 

Sulphur   03%        Sulphur  025% 

"And  in  neither  test  the  sulphur  showed  above  .03  per  cent 
and  the  phosphorus  above  .017  per  cent. 

"I  might  state  that  a  great  many  of  the  large  railroad  sys- 
tems of  this  country  are  using  almost  exclusively  the  seamless 
cold  drawn  tubes  for  safe  ends.  And  as  a  great  many  of  the 
roads  have  large  quantities  of  charcoal  iron  tubes  in  service  and 
in  looking  this  matter  up,  I  find  they  weld  very  readily  into  steel. 

"It  is  generally  understood  that  the  end  of  the  tube,  es- 
pecially the  fire  box  end,  has  to  stand  the  most  severe  punishment 
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and  if  the  railroads,  generally  speaking,  have  selected  the  seam- 
less tube  for  the  purpose  of  safe  ends,  they  must  recognize  in  it 
a  quality  superior  to  iron.  I  cannot  see  why,  at  a  less  expense 
than  iron  it  would  not  be  the  most  economical  body  tube  for 
locomotives. 

"The  physical  quality  of  seamless  cold  drawn  steel  tubes  is 


as  follows  : 

Tensile  strength  lbs.  per  sq.  in  50,000  to  60,000 

Elastic  limit  lbs.  per  sq.  in  30,000  to  35,000 

Elongation  in  eight  in  20%  to  25% 


"I  might  further  say  that  after  extensive  tests  made  by  the 
Steam  Engineering-  Department  of  the  United  States  Navy,  they 
recommended  some  years  ago  seamless  cold  draw  n  steel  tubing" 
for  the  boilers  of  their  battleships.  This  is  also  a  fact  with  all 
the  Great  Navies  of  the  World,  their  steam  boilers  are  all  fitted 
with  seamless  cold  drawn  steel  tubing. 

"I  believe  the  time  is  not  far  distant  when  the  Superintendent 
of  Motive  Power  as  well  as  the  Boiler  Maker  Foremen  will  all 
specify  seamless  eolddrawn  steel  tubing-  for  all  purposes. 

"One  of  the  'lines  with  which  I  am  connected  uses  steel  tub- 
ing for  safe  ends  exclusively.  Since  the  adoption  of  steel  at  this 
particular  place  they  have  increased  their  flue  mileage  at  least 
24  per  cent.  The  maintaining  and  caulking  of  flues  in  engine 
house  has  also  been  reduced  the  same  proportion,  25  per  cent.  T 
have  experienced  no  difficulty,  whatever,  in  welding  the  steel  safe 
ends  to  iron  flues. 

"Below  you  will  find  a  chart  showing-  five  passenger  as  well 
as  five  freight  engines  with  the  mileage  made  with  iron  flues,  as 
well  as  steel  safe  ends,  we  applied. 


Mileage  made, 

Mileage  made, 

Steel  over 

Iron  Flues. 

Steel  Flues, 

Iron. 

I 

Pass. 

60,299 

108,478 

48,179 

I 

tt 

96,273 

103,330 

7,059 

I 

41,684 

115.723 

74.039 

I 

a 

50,128 

87.524 

37.396 

I 

a 

84.561 

120,088 

35-527 

I 

Frt. 

33,260 

55.063 

21,803 

I 

39,390 

76,788 

37,398 

I 

<< 

46371 

54-639 

8,268 

30,614 

59,96" 

29,353 

I 

28,130 

50  0T4 

21,884 

"I 

will  conclude  by  saying 

that  my  experience 

in  this  par- 

ticular  line  with  what  I  have  been  able  to  find  in  looking  this  mat- 
ter up  and  also  with  the  increased  flue  mileage  shown  in  the  above 
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chart,  I  cannot  help  but  say  that  we  are  coming  to  the  use  of  steel 
flues  very  rapidly." 

Mr.  Clement  Ryan  of  the  Union  Pacific  Ry.,  Omaha,  Neb., 
also  presents  the  following  report : 

"Mr.  Chairman — I  hereby  beg  to  submit  the  following  on 
the  above  subject  and  hope  that  it  will  at  least  open  up  a  line  of 
discussion  that  will  be  of  benefit  to  all  concerned. 

" Regarding  the  use  and  value  of  steel  as  in  comparison 
with  iron  flues,  beg  to  say  that  in  my  opinion  iron  is  the  best  for 
all  purposes,  especially  as  regards  pitting.  We  have  had  a  great 
deal  of  experience  on  the  Union  Pacific  with  both  iron  and  steel 
tubes  and  find  the  steel  so  'badly  pitted  after  a  service  of  from 
eight  to  twelve  months  as  to  necessitate  75  per  cent  of  the  flues 
to  be  scrapped,  while  iron  flues  running  over  the  same  district 
and  under  same  water  conditions  last  for  years.  I  would,  there- 
fore, respectfully  recommend  the  use  of  iron  flues  with  steel  safe 
ends  as  the  steel  safe  ends  in  fire  boxes  stand  the  heat  better  than 
iron.  It  is  standard  on  the  Union  Pacific  to  use  iron  flues  with 
steel  safe  ends  for  fire  box  and  the  results  have  been  good 

"The  welding  of  steel  and  iron  flues  requires  a  good  deal  of 
attention  as  the  cheating  of  these  two  metals  is  not  the  same  and 
we  have  had  a  good  deal  of  trouble  in  the  past  welding  steel  safe 
ends  to  iron  flues.  We  would  find  after  the  weld  was  made  that 
at  a  point  about  y2  finch  from  the  weld  the  steel  would  be  cracked, 
sometimes  half  way  around  the  flue.  To  overcome  this  difficulty 
will  say  that  after  the  steel  pieces  have  'been  fitted  to  the  flues  and 
put  in  the  fire  (it  should  never  be  removed  until  it  is  ready  to  weld, 
because  immediately  it  comes  in  contact  with  the  air  and  is  then 
replaced  in  the  fire,  a  certain  per  cent  of  the  welding  power  is 
destroyed." 

Respect fullv  submitted, 

"  M.  O'CONNOR,  Chairman, 
B.  F.  SARVER, 
CLEMENT  RYAN. 

The  President :  You  have  heard  the  report  of  the  Committee 
and  also  the  recommendation  of  the  Chairman.  What  do  you 
wish  to  do  with  the  report? 

Mr.  Lucas:  I  move  that  the  subject  of  this  report  be  con- 
tinued for  another  year.  The  proposition  is  a  new  one,  and  a 
good  one,  and  one  we  will  always  have  before  us.  I  believe  we 
ought  to  go  into  it  thoroughly  and  I  suggest  that  the  Committee 
be  increased  (by  the  addition  of  two  members. 

The  motion  was  seconded. 

The  I 'resident  :  The  motion  before  the  house  is  that  the  re- 


BOILER  MAKERS'  ASSOCIATION'. 


155 


port  from  the  Committee  on  Steel  versus  Iron  Flues  be  accepted 
with  thanks  to  the  Committee  and  the  Committe  be  continued  one 
year  with  the  addition,  of  two  members,  making-  it  five.  Did 
the  members  wish  me  to  appoint  the  oilier  two? 

Mr.  Smythe :  Two  of  the  members  of  this  Committee  ex- 
pressed themselves  in  the  report  and  neither  one  of  them  agreed. 
Do  I  understand  that  we  accept  the  report  and  agree  that  they 
are  both  right? 

The.  President :  No,  we  cannot  do  that.  We  are  accepting 
their  report  as  presented.  They  have  given  us  the  best  infor- 
mation and  conclusion  they  could.  If  the  Committee  is  con- 
tinued they  will  still  be  gathering  information.  We  are  not 
satisfied  with  what  we  have  so  far,  but  it  is  the  best  they  could 
furnish  us  for  the  time  and  experience  they  have  had.  So  we 
continue  the  Committee  with  the  addition  of  two  more  members 
to  make  still  deeper  investigation  and  report  at  the  next  Conven- 
tion. 

Mr.  Smythe :  No  doubt  the  charcoal  iron  tube  people  are 
perfectly  satisfied  to  give  the  steel  flue  another  year's  trial  and 
let  it  speak  for  itself ;  but  I,  for  one,  would  dislike  to  take  anv 
part  in  deciding  which  one  is  the  best.  I  think  we  came  here 
for  other  purposes  than  to  advertise  any  one  make  of  an  article 
or  material ;  so  I  don't  think  that  the  charcoal  iron  people  are 
a  bit  worried  about  being  given  another  year's  trial. 

Mr.  Goodwin  :  I  would  think  that  the  motion  should  read 
"received"  instead  of  "accepted,"  and  that  would  clear  it  up 
There  is  no  final  report  and  the  Committee  is  to  be  continued  so 
that  the  subject  is  still  open.  In  reference  to  the  appointment 
of  the  Committee,  it  would  be  well  enough  for  the  new  President 
to  appoint  the  two  new  members.  I  believe  our  Chairman  would 
be  glad  to  have  the  new  President  receive  all  the  honors  that 
belong  to  his  office. 

Mr.  Sarver :  I  do  not  think  it  is  the  duty  of  any  committee 
to  recommend  whether  steel  or  iron  should  be  used.  It  is  not 
the  sense  of  my  report  at  all.  When  you  appoint  a  committee  on 
a  subject  and  ask  that  committee  whether  steel  or  iron  is  best, 
they  must  certainly  say  one  thing  or  the  other.  What  is  left  for 
a  committee  to  do  if  they  do  not  do  that?  It  is  nothing  to  me 
who  furnishes  the  steel,  whether  it  be  Mr.  Smythe  or  Mr.  Good- 
win. My  report  does  not  specify  that  we  shall  use  the  steel  those 
men  make,  or  any  other  makers  of  steel.  The  topic  to  my  mind 
was  this :  whether  this  Committee  thought  steel  or  iron  flues  were 
best,  and  I  gave  you  just  exactly  what  my  experience  has  been. 
From  my  experience,  from  the  figures,  and  from  the  mileage  and 
the  service  that  we  have  obtained  from  steel  safe  ends,  it  would 
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be  impossible  for  me  to  come  here  and  advocate  iron;  and  if  I 
am  not  allowed  to  give  in  my  report  the  conditions  that  exist, 
you  might  as  well  not  have  a  committee.  I  cannot  come  here  and 
say  iron  flues  are  what  I  want  when  those  of  steel  have  run  from 
to  35  per  cent  more  than  iron  in  actual  service.  I  only  put 
in  the  paper  what  I  know  to  be  actual  facts.  Another  thing  has 
come  up  since  I  wrote  that  report.  We  had  an  engine  that  ran 
40,000  miles  with  iron  flues.  We  took  it  into  the  shop  and  ap- 
plied steel  safe  ends.  It  has  run  72,000  miles  and  is  running  yet. 
So  you  see  that  I  cannot  come  here  and  say  that  iron  flues  are 
good  as  steel.  (Applause.) 

Mr  Lucas:  I  believe  what  the  gentleman  has  just  said  is 
just  exactly  what  we  want  to  know.  The  Committee  has  cer- 
tainly made  a  good  report.  They  have  given  us  all  the  informa- 
tion they  can.  They  have  not  specified  anybody's  make,  but  they 
should  specify  whether  it  was  steel  or  iron.  I  don't  think  the 
Committee  has  anything  to  feel  sorry  about  in  this  respect  at  all. 

Mr.  Brown :  It  is  my  opinion  that  when  these  questions  arise 
before  the  body  for  recommendation  we  ought  not  to  lose  sight 
of  conservatism.  In  my  yard  conditions  are  not  the  same  as  in 
your  yard.  There  are  members  who  can  take  either  kind  of  flues 
and  give  good  reports  as  to  their  use  in  their  jurisdiction  I 
don't  see  how  this  assembly  can  adopt  or  recommend  what 
material  we  shall  use.  The  railroad  company  which  I  represent 
covers  a  vast  area  of  country.  We  have  good  water  and  bad 
water  districts.  You  have  heard  the  good  results  reported  by  Mr. 
Sarver  of  the  service  steel  flues  have  rendered  his  company.  I 
presume  we  have  members  here  who  could  give  us  a  report  of  the 
good  service  iron  flues  have  given. 

Mr.  Hemphill :  I  rise  to  a  point  of  order.  Is  there  a  motion 
before  the  house? 

The  Chairman  :  I  believe  there  is.  I  put  the  motion  and  then 
asked  whether  the  Convention  was  ready  for  the  question.  We 
are  open  for  discussion  as  long  as  anybody  wants  to  talk.  Mr. 
Brown,  continue. 

Mr.  Brown:  I  don't  believe  that  I  am  out  of  order.  All 
questions  are  debatable  before  being  put  to  a  vote.  That  is 
parliamentary  rule.  I  want  to  cite  you  conditions  on  the  Louis- 
ville &  Nashville  Railroad.  I  don't  see  how  we  could  conscien- 
tiously recommend  the  adoption  of  any  material.  It  is  only 
recently  that  I  had  to  throw  out  flues  weighing  22  pounds  to 
the  fool — that  were  practically  new.  There  ought  to  be  a  long 
life  in  store  for  those  flues,  but  the  defect  was  on  account  of  the 
action  of  the  water  upon  them.  It  caused  pitting.  We  have 
iron  tubes  in  those  same  districts  and  you  would  not  know  there 
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was  any  trouble  with  them.  You  can  cite  me  as  using  both  iron 
and  steel.  We  are  building  12  high  pressure  boilers  and  a  test 
is  being  made  with  steel  versus  iron.  A  year  from  now  I  will 
have  information  as  to  the  results.  I  want  to  remind  you  that  it 
would  he  impertinent  for  this  Convention  to  recommend  any 
material  that  would  not  he  good  in  certain  localities. 

The  President:  I  believe  there  might  perhaps  be  a  tendency, 
and  some  members  be  somewhat  inclined  to  believe  that  your 
Chairman  has  perhaps  been  influenced  in  this  matter.  I  am  not 
of  that  sort  of  make-up.  1  am  perhaps  rather  sensitive.  W  hen 
I  appointed  this  Committee,  1  did  so  fully  and  solely  for  the  in- 
terest of  this  organization.  When  elected  President  of  this  or- 
ganization no  subjects  were  put  before  me.  I  selected  them.  The 
members  of  this  Committee  made  just  as  able  a  report  as  they 
could.  What  are  these  meetings  for  if  not  for  information? 
I  have  spemt  hours  and  hours  in  the  evening,  after  my  work,  and 
out  on  the  road,  to  select  these  committees.  I  have  been  turned 
down  time  and  time  again  by  memibers  who  were  asked  to  serve 
on  committees  and  had  to  take  others.  I  was  not  connected  with 
the  concern  that  I  now  represent  when  I  appointed  this  Commit- 
tee and  had  no  thought  of  going  with  any  company  of  its  kind. 
Some  of  our  members  talk  as  if  T  appointed  this  Committee  just 
to  bring  out  this  subject  in  order  to  make  recommendations  for 
the  adoption  of  certain  material.  That  is  not  the  principle  of  this 
Association.  We  have  no  line  of  material  to  recommend.  We 
are  here  to  discuss  whether  the  material  has  given  satisfaction  or 
not,  and  if  there  is  anything  in  the  line  of  an  evil  to  eliminate  it 
and  determine  the  remedy  to  be  applied.  It  is  our  duty  to  look  into 
it.  Wdien  this  Committee  was  appointed,  I  was  general  foreman 
boiler  maker  of  the  Missouri  Pacific  Railway.  I  found  in  certain 
places  in  the  country  that  steel  would  not  give  the  same  satis- 
faction as  iron;  and  that  steel  would  give  satisfaction  in  certain 
parts  of  the  country  where  iron  would  not.  What  I  wanted  to 
do  was  to  bring  out  before  this  Association  what  steel  and  iron 
had  been  doing.  (Applause). 

Mr.  Goodwin:  I  can  fully  realize  the  embarrassing  position 
of  our  president,  and  I  want  the  floor  just  long  enough  to  express 
my  opinion  about  the.se  facts.  1  don't  ibelieve  we  have  in  this  As- 
sociation a  more  conscientious  or  a  man  more  devoted  to  the 
interests  of  this  Association  than  our  President,  Mr.  Conrath. 
( Applause).  1  have  known  him  for  years  and  years,  and  always 
found  him  to  be  straightforward.  I  know  that  Mr.  Conrath  had 
no  idea  or  intention  of  appointing  any  one  on  this  Committee  to 
give  his  opinion  in  reference  to  one  side  of  the  question.  I  don't 
believe  that  the  members  of  this  Association  think  Mr.  Conrath 
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would  do  such  a  thing.  He  is  naturally  a  little  sensitive  because 
today  he  is  associated  with  the  National  Tube  people.  I  do  hope 
and  trust  that  Mr.  'Conrath  will  not  think  that  there  is  a  member 
in  this  Convention  who  would  consider  for  a  moment  that  he  had 
any  selfish  personal  interest  to  serve  in  makiing  these  appoint- 
ments or  that  he  sought  to  give  advantage  to  one  or  the  other 
side.  His  only  object  was  to  bring  out  the  true  facts  and  the 
true  conditions  and  the  honest  opinions  of  the  members  of  this 
Committee.  I  spoke  a  moment  ago  of  the  appointment  of  the 
other  Committee.  I  did  that  simply  because  I  was  fully  aware  of 
the  fact  that  possibly  it  might  be  embarassing  on  the  part  of  the 
President  to  appoint  the  other  two  committeemen,  as  he  might 
think  there  would  be  some  criticism  or  reflection  with  reference 
to  it.  I  believe  it  would  be  more  appropriate  for  the  incoming 
President  to  fill  this  Committee.  I  hope  Mr.  Conrath  will  not  as- 
sume that  there  is  a  member  in  this  hall  who  feels  that  he  would 
do  anything  wrong  whatever  in  making  appointments.  (Ap- 
plause) . 

The  President:  That  is  just  why  I  asked  the  question  from 
the  member  who  made  the  motion,  because  it  was  putting  me  in 
an  embarrassing  position.  I  asked  him  whether  he  wished  me  to 
appoint  the  Committee.    I  thank  you.    That  is  all  right. 

Mr.  Troy:  I  believe  we  ought  to  have  all  the  information 
we  can  get  on  this  subject.  Many  members  have  not  said  any- 
thing at  all  and  I  am  sure  many  are  using  both  steel  and  iron 
tubes.    Is  the  subject  open  for  debate  now? 

The  President:  The  subject  is  still  open  for  debate. 

Mr.  Troy:  I  have  had  a  little  experience  with  steel  tubes, 
and  I  presume  that  in  some  places  they  will  run,  but  not  in  my 
district.  I  have  not  a  written  report,  but  I  can  give  you  a  verbal 
statement.  I  applied  a  set  of  steel  tubes  in  an  Atlantic  engine 
carrying  200  pounds  steam  pressure.  After  it  had  run  30,000 
miles  I  removed  the  tube  and  I  had  to  throw  50  of  the  bottom 
tubes  into  the  scrap,  they  were  so  badly  pitted. 

Mr.  Gray :  I  do  not  know  o<f  a  more  live  subject  at  the  pres- 
ent time  among  railroad  men  than  steel  versus  iron  tubes.  It  is 
a  pretty  serious  proposition!  for  a  man  to  change  from  one  kind 
of  tubes  to  the  other,  especially  if  he  changes  the  body  flues, 
because  if  he  gets  started  on  one  land  of  flues  and  finds  they  are 
not  suitable  for  his  district,  he  has  to  throw  away  several  thous- 
and dollars  worth.  I  would  like  to  hear  from  members  in  differ- 
ent water  districts  as  to  what  their  experience  has  been.  We  have 
a  number  of  steel  body  tubes  and  a  great  many  safe  ends,  and  as 
far  as  the  leaking  and  the  life  of  the  tube  in  the  fire  box  are  con- 
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corned,  T  have  not  been  able  to  find  practically  any  difference  in 
my  district. 

Mr.  Walker:  Was  it  not  the  motion  that  the  report  of  the 
Committee  be  accepted  and  the  Committee  be  extended  for  one 
year  with  two  members  added  to  i*t? 

The  President:    That  is  right. 

Mr,  Walker:  That  motion  ought  to  be  put  before  the  house 
and  carried  and  then  a  motion  that  the  subject  be  open  for  dis- 
cussion would  be  in  order. 

The  President:  The  motion  before  the  house  i'S  that  the  re- 
port be  received  and  the  subject  be  open  for  dliscussion.  'Hie  rest 
of  the  motion  was  explained  before — that  the  Committee  be  ex- 
tended for  one  year  with  two  additional  members. 

The  question  was  put  and  the  motion  carried  unanimous!}'. 

Mr.  Lucas  :  Seamless  steel  tulbes  are  rather  new  to  us  all. 
I  presume  there  are  few  members  who  have  not  a  set  of  steel 
flues  in  service  undergoing  test.  Some  are  getting  first  class  re- 
sults where  others  are  having  trouble.  We  put  in  our  first  set  of 
seamless  tubes  in  January,  1905.  We  removed  them  after  45 
months  service,  168,000  miles.  There  was  no  pitting.  Every  tube 
went  back  into  the  boiler.  We  have  about  eight  or  10  sets  in 
service  still  doing'  business  and  have  not  found  any  of  them  pitted. 
We  have  iron  tubes  that  are  pitted  badly  on  one  of  our  divisions, 
scrapping  2,400  iffi  six  months,  where  we  only  scrapped  542  during 
the  same  period,  on  account  of  light  weight. 

Mr.  Reddy :  Is  there  anybody  in  the  Convention  who  has  had 
any  experience  with  steel  tubes  in  connection  with  treated  water. 
We  have  mo  steel  tubes  on  our  road,  but  have  contemplated  put- 
ting in  two  sets  for  test  purposes.  We  have  treated  water  on  our 
system. 

Mr.  Brown :  T  believe  T  am  the  member's  honey-suckle. 
(Laughter).  We  weld  iron  ends  on  steel  tubes  and  steel  tubes 
on  iron  ends,  and  we  have  trouble  in  making  these  welds.  But 
going  back  to  the  water  conditions  on  the  Louisville  &  Nashville. 
It  is,  as  Mr.  Lucas  states.  We  all  have  a  story  to  tell.  I  still 
say  we  ought  to  be  conservative.  Speaking  of  mileage,  I  have 
iron  tubes  that  have  made  130,000  miles  between  change  of  tubes. 

Mr.  Filcer:  We  find  pitting  on  the  tubes  on  several  divisions 
of  the  C,  C,  C.  &  St.  L..  both  in  steel  and  iron  tubes.  This  is 
owing  to  the  conditions  of  the  water.  We  have  not  discovered 
any  pittings  on  divisions  where  we  have  water  treating  plants. 
WTe  are  getting  better  results  from  steel  tubes  that  we  did  from 
tlie  iron  tubes. 

Mr.  Sarver:  Mr.  President,  in  making  up  my  part  of  this 
report,  T  never  took  into  consideration  who  was  going  to  furnish 
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these  tubes.  Nobody  asked  me  that.  I  wrote  my  report  simply 
on  the  conditions  ithat  exist.  I  would  like  to  hear  from  Mr. 
Letteri,  who  has  had  more  experience  with  steel  safe  ends  an  the 
Pennsylvania  than  anybody  I  know  of. 

The  President :  Mr.  Sarver,  we  believe  your  report  is  very 
conscientious.  It  is  a  poor  man  who  would  not  express  his 
opinion  and  his  experience. 

Mr.  Letteri :  I  started  in  on  the  steel  itubes  I  think  in  1896. 
We  made  a  'three-year  test  of  (them.  Regarding  pitting,  my  ex- 
perience does  not  go  so  very  far.  We  have  very  hard  lime 
water,  and  we  all  know  ehat  no  pitting  takes  place  in  lime  water. 
It  only  occurs  in  places  where  they  have  real  pure  water.  As 
far  as  service  is  concerned,  just  as  Mr.  Sarver  stated  in  his 
report,  the  end  of  the  flue  that  is  in  the  back  sheet,  when  the 
flues  are  removed,  is  heavier  at  the  time  of  removal  than  the  iron 
flue  would  be  in  three  months  service,  and  the  flues  at  the  pres- 
ent time  are  not  removed  on  account  of  being  worn  out,  but 
simply,  to  get  the  mud  and  scale  out  of  the  boiler. 

Mr.  Wanberg:  I  have  had  some  experience  in  the  last  20  or 
more  years  and  I  find  that  an  engine  in  constant  service  is  not  as 
apt  to  pit  the  flues  as  one  that  is  taken  out  of  service  and  left 
out  of  service  from  time  to  time.  As  between  iron  and  steel,  I 
could  not  say  which  would  pit  the  quicker.  My  attention  was 
called  to  a  condenser  less  than  two  years  ago  which  I  applied  to 
a  set  of  flues.  We  took  out  the  flues  and  found  that  an  iron  flue 
put  in  less  than  nine  months  before  was  badly  pitted  and  was 
scrapped.  I  knew  the  trouble  was  not  in  the  water  altogether 
because  we  had  flues  that  had  given  us  better  service.  I  found 
the  dynamo  set  so  close  to  this  condenser  that  it  made  electrical 
connection  between  the  two,  and  that  was  the  cause  of  the  trouble. 
That  was  two  years  ago.  I  put  in  a  set  of  the  same  tubes  made  by 
the  National  Tube  Company  and  we  have  had  no  further  trouble 
from  them.  The  previous  trouble  was  clue  to  the  electric  current 
and  not  to  the  material  of  the  tube.  My  attention  was  also  called 
to  the  west  end  of  the  H.  &  E.  where  we  put  in  one  set  of  flues. 
In  eight  months  service  the  entire  set  was  scrapped  on  account  of 
pitting.  We  knew  it  was  not  the  water  because  we  had  iron  flues 
that  ran  longer  on  that  same  division.  They  had  run  for  years 
and  not  caused  us  any  trouble  from  pitting.  We  investigated  and 
found  that  a  man  was  using  blue  vitriol  in  the  water.  It  was  not 
the  flue  but  the  vitriol  this  man  used.  The  same  thing  may  exist 
on  your  road.  I  do  believe,  however,  that  the  pitting  of  flues  is 
due  a  great  deal  to  taking  an  engine  out  of  service  and  leaving  it 
out  from  time  to  time.  More  damage  is  done  in  one  week  out  of 
service  than  a  month  in  service. 

Mr.  McKeown  :  I  would  like  to  ask  Mr.  Sarver  or  Mr.  Pel- 
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teri  whether  they  find  any  difference  with  scaling  in  iron  flues  or 
steel  flues — do  they  find  any  difference  in  cleaning  with  a  flue 
cleaner  ? 

Mr.  Sarver :  No,  sir. 

Mr.  McKeown:  Mr.  Letteri,  how  about  it,  do  you  find  any 
difference  ? 

Mr.  Letteri:  Practically  itihe  same,  I  could  not  tell  any  dif- 
ference in  the  cleaning. 

Mr.  Gushing:  J  have  been  handling  steel  flues  since  about 
1900,  and  I  have  also 'had  iron  flues  mixed  (in  with  them.  When 
I  started  on  (this  subject  of  steel  Hues  we  were  getting  22,000  and 
23,000  miles  out  of  a  set  of  flues.  We  put  a  test  set  in  and  got 
69,000  miles.  I  removed  the  tubes,  had  them  cleaned  and  ex- 
amined, and  found  no  signs  of  pitting.  I  also  had  some  iron 
flues  and  found  no  signs  of  pitting  in  them.  But  in  the  last  two 
years,  flues  in  service  four  or  five  or  six  years,  show  pitting  on 
both  the  iron  and  steel.  I  don't  attribute  it  to  the  material,  but 
to  laying  the  engine  up  for  a  month  or  six  weeks  at  a  time,  also 
to  .the  flues  being  taken  out  of  the  boiler  and  put  outside  and  left 
in  the  weather.  They  rust,  and  that  starts  the  pitting.  I  don't 
think  it  is  the  fault  of  the  steel  or  iron,  but  of  the  handling. 

Mr.  Linderman :  I  have  been  handling  steel  flues  about  six 
years.  On  our  passenger  power  with  the  iron  flues,  the  best  we 
could  do  was  55,000  ,to  65,000  miles.  With  steel  we  raised  our 
mileage  from  110,000  to  148,000  miles.  We  have  no  pitting. 
With  regard  to  Mr.  McKeown's  question  relative  to  the  cleaning 
of  tubes,  we  found  that  steel  tubes  cleaned  a  little  easier  than  the 
iron. 

Mr.  Johnston :  Some  time  ago  I  was  connected  with  a  small 
road  in  the  northwest,  now  a  part  of  the  Northern  Pacific,  where 
the  blacksmith  foreman  and  boiler  foreman  were  requested  to  or- 
der or  specify  the  material  desired  in  their  line ;  as  boiler  foreman. 
1  tried  steel  and  iron  flues  ;  also  welded  steel  safe  ends  on  iron  flues 
and  vice  versa.  We  had  no  trouble  either  on  account  of  welding 
or  the  service  received,  the  steel  and  iron  flues  giving  practical- 
ly the  same  mileage — from  40,000  to  50,000  miles  ;  that  is,  from 
shopping  to  shopping.  We  gave  the  purchasng  department  to 
understand  that  whatever  tubes  they  could  buy  to  the  best  ad- 
vantage to  the  company  we  would  use.  I  am  now  connected 
with  the  Santa  Fe,  and  in  the  past  two  years  we  have  had  con- 
siderable trouble  from  flues  pitting,  in  several  instances  getting 
only  eight  months  service  when  it  was  found  necessary  to  scrap 
them. 

Mr.  President :    Was  that  with  iron  or  steel? 

Mr.  Johnston:    Iron  tubes;  and  I  believe  as  Mr.  Gushing 
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does  that  considerable  of  this  pitting  is  caused  by  having  them 
out  in  the  weather,  causing  them  to  rust  considerable,  to  which  in 
my  opinion,  the  pitting,  after  setting,  can  be  traced. 

Mr.  Smythe :  I  believe  an  explanation  is  due  Mr.  Sarver  of 
my  remarks  about  the  Committee.  I  would  suggest  to  the  chair- 
man that  he  write  to  the  members  that  are  using  iron  flues,  and  in 
his  report  also  embody  a  report  from  the  iron  flues.  I  do  know  there 
are  large  roads  that  are  taking  out  steel  flues  and  adopting  iron. 
For  what  purpose  I  do  not  know.  I  have  not  the  experience  of 
you  gentlemen,  but  I  think  that  next  year  the  Commtitee  should 
have  a  report  from  Iboth  sides.  The  two  gentlemen  who  were  on 
the  Committee  had  experience  with  steel  flues  and  there  was  no- 
body who  knew  anything  about  iron  flues  at  all.  Surely  it  ought 
to  be  possible  to  say  something  good  about  iron  flues  and  we 
ought  to  hear  from  the  gentlemen  who  have  the  information. 

The  President :    Excuse  me,  but  iron  tubes  are  mentioned. 

Mr.  Andrew  Green :  I  think  everybody  in  the  hall  has  had 
experience  with  iron  tubes,  and  I  think  those  w,ho  have  not  had 
any  experience  with  steel  stubes  will  get  good  results  if  they  try 
them. 

Mr.  James  E.  Cooke :  The  Bessemer  railroad  which  I  rep- 
resent is  a  comparatively  small  road,  yet  we  haul  the  largest  ton- 
nage of  any  road  in  the  United  States.  We  have  engines  carry- 
ing 225  pounds  and  during  the  past  eight  or  10  years  have  used 
nothing  (but  steel  tubes.  We  weld  No.  10  steel  ends  onto  iron 
and  steel  tubes  using  oil  or  coke  for  fuel.  We  have  little  trouble 
with  the  flues  breaking  after  they  are  put  into  the  boiler,  but  we 
do  experience  some  trouble  with  flues  pitting.  We  find  that  iron 
tubes  pit  as  readily  as  steel  in  bad  water  districts,  therefore,  cold 
drawn  steel  tubes  are  the  best  in  the  market  for  our  service. 

Mr.  Kelly :  We  have  men  here  that  use  Iboth  kinds.  I  sug- 
gest that  each  one  act  as  a  committee  of  one  so  we  will  know 
what  we  are  talking  about  next  year  and  be  able  to  recommend 
something  to  our  officials.  I  suggest  that  we  each  make  a  test. 
I  would  also  suggest  that  the  chairman  of  the  Committee  write 
to  the  manufacturers.  I  believe  next  year,  or  two  years  from 
now,  we  will  know  just  exactly  what  we  are  talking  about,  and  I 
recommend  we  ascertain  just  where  these  pitted  flues  come  from 
and  report  the  outcome  of  the  test. 

The  President :  It  was  my  idea  that  we  would  discuss  the 
matter  here,  the  members  to  then  go  home  and  go  into  the  matter 
deeper  and  find  out  where  they  are. 

Mr.  Kelly:  I  would  like  to  have  them  put  in  half  and  half 
in  the  same  engine,  the  right  side  iron  and  the  left  side  steel. 

Mr.  Lowe:    As  a  representative  of  the  Canadian  Pacific 
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Railroad,  I  will  state  that  wc  arc  operacing  in  the  neighborhood 
of  1,500  locomotives.  The  Western  Lines,  which  I  represent, 
have  about  740.  I  believe  I  should  have  something  to  say  in  con- 
neotion  with  our  tubes  and  the  material  used.  We  arc  using 
steel  tubes  except  in  those  cases  where  we  are  having  experi- 
ments with  other  brands.  In  the  good  water  district,  as  regards 
renewal,  we  are  governed  by  the  time  adopted  for  internal  in- 
spection of  the  ibailer.  In  the  same  districts  with  the  iron  ends, 
we  find  no  gain  or  loss  in  connection  with  either  material.  But 
when  we  come  into  bad  water  districts,  it  is  not  a  question  of  the 
vitality  of  the  bead  or  security  to  the  tube  sheet,  but  of  having 
to  remove  them  for  scale.  We  had  been  using  the  steel  tube 
for  many  years  before  I  came  to  your  Convention.  I  am  not  in- 
terested in  one  particular  brand  of  tubes  over  another.  Every  brand 
that  is  supplied  as  for  experiment  will  get  a  fair  trial.  We  have 
practically  found  no  gain  or  loss  in  bad  water  districts,  and  in 
good  water  territory  any  flue  stays  in  long  enough  to  come  within 
the  time  limit  of  internal  inspection  of  the  boiler. 

Mr.  Lucas :  In  making  this  test  when  you  get  your  people 
to  buy  a  set  of  iron  tubes,  I  would  like  the  members  to  keep  a 
record  of  the  work  'done  on  each  set,  and  the  number  of  flues 
plugged  when  in  the  shop,  and  giive  us  complete  data  of  what  has 
been  done.  It  will  be  well  to  state  whether  it  was  a  good  grade 
of  iron  tube  against  the  steel  tube  or  a  common  body  grade  of 
iron  against  the  steel  tube.    Let  us  show  up  everything. 

Mr.  O'Neill :  I  have  had  a  great  deal  of  experience  with 
steel  tubes  and  I  find  after  making  several  tests  that  by  putting 
in  half  sets  of  iron  flues  and  a  half  set  of  steel,  in  certain  dis- 
tricts w'here  wre  applied  these  flues  and  the  condition  of  the  water 
was  very  bad  we  took  the  flues  out  in  about  14  months.  The 
steel  flues  were  pitted  so  badly  we  could  not  put  them  back ;  the 
iron  flues  were  not  pitted  at  all  that  we  could  notice.  Before  this 
I  had  been  ordering  all  steel  flues.  I  am  still  ordering  some 
for  safety  ends,  and  I  find  I  get  better  service  from  the  steel 
ends  than  I  do  from  the  iron  ends,  but  the  steel  seems  to  pit. 
It  don't  seem  to  have  any  particular  place  either  at  the  bottom  or 
top  of  the  flue.  After  noticing  it  very  closely,  and  studying 
these  little  pits,  I  think  there  is  some  kind  of  sediment  or  sulphur 
making  a  soft  place  in  the  flue  that  causes  it ;  the  action  of  our 
waiter  has  a  tendency  to  cut  through.  There  will  be  a  small  pit, 
and  the  flue  will  be  all  right  all  around  for  12  or  14  inches,  and 
still  this  little  pit  eats  right  through  it.  In  the  iron  flue  we  don't 
notice  that  at  all.  However,  I  find  that  the  steel  end  does  better 
in  the  sheet  than  the  iron  end,  and  for  that  reason  we  have 
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adopted  the  iron  body,  welding  the  steel  end  on,  and  we  get  very 
good  results. 

Mr.  Rapp :  In  regard  to  it  hi  s  proposed  test,  to  be  absolutely 
fair  with  both  materials,  I  believe  it  would  be  better,  instead  of 
putting  in  one  material  on  one  side  and  the  other  material  on  the 
other  side,  to  put  in  alternate  rows.  I  conducted  a  test  several 
years  ago  with  Swedish  iron  and  steel  on  two  engines.  One 
engine  had  both  injectors  on  the  right  side  and  the  other  engine 
had  one  injector  on  the  left  side  and  one  on  the  right.  I  found 
in  the  engine  that  had  both  injectors  on  the  right  side,  the  left 
side  flues  played  out  first,  and  on  the  engine  that  had  the  injectors 
on  each  side,  the  injector  on  the  fireman's  side  was  evidently  used 
most  and  the  night  side  played  out  sooner.  I  would  recommend 
in  this  test  to  make  alternate  rows  of  iron  and  steel. 

The  President :  They  might  get  mixed  up  and  not  be  able 
to  find  out  which  was  which. 

Mr.  Rapp :  The  only  way  would  be  to  make  a  chart  of  the 
sheet,  and  represent  one  material  by  an  X. 

Mr.  Elkins :  I  tried  that  scheme  a  few  years  ago.  I  put  in 
a  set  of  flues  using  iron  and  steel  in  alternate  rows,  but  did  not 
get  any  satisfaction  from  the  experiment,  for  when  they  leaked 
we  could  not  tell  which  had  started  the  trouble  as  all  of  the 
bottom  ones  would  be  leaking;  when  we  removed  the  flues  after 
11  months,  the  steel  flues  seemed  to  be  pitted  a  little  more  than 
the  iron  ones.    Howe\  er,  we  safe  ended  the  entire  set. 

Mr.  Brown :  The  flues  that  we  applied  were  never  touched 
by  the  weather.  Our  flues  are  kept  under  cover.  In  our  mineral 
districts,  where  steel  will  not  live  and  iron  will,  the  12  boilers 
we  are  making  I  think  will  afford  a  fine  test.  There  will  be  six 
Pacific  types  and  six  heavy  freight  engines,  both  high  pressure. 
The  flues  on  one  side  will  be  iron  and  on  the  other  steel.  For 
the  benefit  of  this  Committee  I  promise  that  I  will  give  this  my 
undivided  attention  for  the 'next  12  months.  If  a  report  from  me 
on  this  subject  will  be  acceptable  I  will  be  only  too  pleased  to 
give  it  to  them.,  at  whatever  time  they  wish. 

Mr.  Lucas :  There  is  one  point  I  want  to  bring  before  the 
Conventon  relative  to  welding  steel  safe  ends  on  to  iron  tubes. 
1  want  to  know  what  they  are  going  to  put  them  up  against. 
If  you  use  a  good  iron  tube  against  a  steel  tube  it  will  be  a  more 
fair  test  than  if  you  use  common  ordinary  body  grade  iron 
against  the  steel  tube. 

Mr.  J.  B.  Smith  :  We  have  been  using  steel  tubes  for  the 
last  eight  years.  Previously  we  had  been  usiing  charcoal  iron. 
We  started  in  to  buy  safe  ends  the  same  as  tubing  and  we  got 
two  or  three  more  months  service  out  of  the  iron.    Last  fall  we 
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had  a  great  deal  of  trouble  in  our  vicinity  with  had  water  and 
the  tiilbes  pitting  and  our  mechanical  department  investigated  to 
see  what  was  the  matter.  I  (thought  the  steel  flues  were  giving 
us  the  trouble,  but  we  made  a  chemical  analysis  and  it  turned  out 
to  be  the  iron.  We  are  now  making  several  tests  with  Swedish 
iron  flues  versus  steel,  also  sterilized  iron  flues  and  sterilized  cold 
drawn  seamless  tubes.  So  I  don't  know  what  the  result  will  he. 
I  suppose  'by  the  time  of  the  next  convention  I  can  make  a  report. 
We  are  making  a  test  now,  putting  one-half  iron  on  one  side 
and  steel  on  the  other,  but  every  other  flue  is  steel  and  iron  and 
steel  iron  and  so  on. 

Mr.  Brown:  The  Master  Mechanics'  Convention  some  years 
ago  adopted  specifications  as  to  the  best  method  in  their  judg- 
ment of  making  a  test.  This  test  we  have  accepted  and  it  has 
been  our  guide.  The  end  we  put  on  a  flue  has  to  pass  the  speci- 
fication, whether  it  be  steel  or  iron;  if  it  is  a  safe  end  it  passes 
the  specification  and  if  it  is  a  body  flue  likewise.  This  also  speci- 
fies the  gauge  for  the  different  parts,  that  is,  the  body  and  the 
cafe  end,  and  I  think  it  is  a  complete  test. 

Mr.  Linderman :  I  have  been  handling  steel  flues  for  nearly 
six  years.  On  our  passenger  power  with  iron  flues,  the  best  we 
could  do  was  55,000  to  65,000  miles  from  a  set  of  flues.  After 
adopting  a  cold  drawn  steel  flue,  we  raised  our  mileage  on  the 
same  class  engines  to  100,000,  with  some  engines  running  as  high 
as  148,000  miles  on  one  set  of  flues.  We  have  no  pitting.  Re- 
ferring to  Mr.  McKeown's  question  regarding  the  cleaning  of 
tubes,  we  found  that  steel  tubes  cleaned  easier  than  the  iron. 

Mr.  McCarrahan :  East  of  Pittsburgh  and  Erie  we  have 
about  3,200  engines.  Up  to  the  present  time  we  have  been  using 
the  best  grade  of  charcoal  iron.  We  have  under  construction  at 
the  present  time  in  the  Juniata  shops  33  consolidation  engines, 
having  465  two  inch  tubes  15  feet  by  2  flinches  long*.  One-half 
of  these  engines  are  to  be  equipped  with  steel  tubes  and  the 
other  half  with  iron.  One  year  from  now  I  may  be  able  to  give 
you  some  data  as  to  how  they  compare. 

Mr.  Elkins :    I  move  that  the  discussion  be  closed. 

Mr.  Brown  :    I  second  the  motion. 

The  President :  It  has  been  moved  and  seconded  that  the 
discussion  be  closed. 

Mr.  German :  I  have  listened  to  the  discussion  on  the  pit- 
ting of  flues.  I  have  not  heard  any  remedy  advanced  for  the 
prevention  of  pitting.  We  use  both  steel  and  iron  flues  on  the 
Lake  Shore  system.  We  have  points  on  our  system  where  the 
flues  pitted  very  badly,  but  we  have  overcome  that  difficulty  by 
the  use  of  soda  ash  and  the  frequent  washing  out  of  boilers. 
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The  President :  I  want  eacfh  and  every  one  to  take  an  in- 
terest in  this  matter  during  the  year,  and  write  to  the  Committee 
on  this  subject  so  as  to  give  them  a  chance  to  make  good  re- 
port at  our  next  annual  convention. 

The  question  was  put  and  the  motion  carried  unanimously. 

The  President:  We  have  with  us  Mr.  C.  H.  Rae,  General 
Master  Mechanic  of  the  Louisville  &  Nashville.  I  take  great 
pleasure  in  introducing  Mr.  Rae.  (Applause.) 

Mr.  Rae:  Mr.  President  and  gentlemen,  it  has  afforded  me 
great  pleasure  to  attend  your  meeting,  both  from  an  educational 
standpoint  and  socially,  and  this  is  largely  due  to  the  manner  in 
which  you,  Mr.  President,  have  handled  the  matters  placed  before 
the  Association,  and  the  manner  in  which  the  members  have  co- 
operated with  you  in  a  full  and  free  discussion  of  the  various 
subjects.  The  boiler  question  is  one  of  great  importance  and  has 
been  given  much  thought  on  the  road  with  which  I  am  connected. 
It  has  been  the  subject  of  great  discussion,  and  I  feel  satisfied  that 
my  presence  at  your  meetings  will  enable  me  to  go  farther  into  the 
matter  than  I  have  been  able  to  do  in  the  past.  I  have  not  only 
attained  knowledge  in  your  open  meetings,  but  have  gathered  a 
vast  amount  of  benefit  from  conversations  with  the  various  mem- 
bers of  the  Association. 

I  have  been  impressed  with  the  fact  that  these  meetings  are 
not  only  beneficial  to  yourselves  as  individuals,  but  also  to  the 
companies  with  which  you  are  connected,  and  I  trust  that  you  will 
receive  the  support  that  is  necessary  to  bring  you  to  the  goal  you 
seek  to  reach. 

I  hope  that  your  visit  to  our  city  has  been  one  of  pleasure  and 
great  benefit,  and  wish  you  a  safe  return  to  those  you  have  left  at 
home.   Gentlemen,  I  thank  you. 

REPORT  OF  COMMITTEE  ON  BEST  METHOD  OF 
APPLYING  BRICK  ARCH. 

The  President :  The  report  of  Committee  on  Best  Method  of 
Applying  Brick  Arch — Mr.  O'Connor,  Mr.  German  and  Mr.  Sar- 
ver.   Mr.  German,  do  you  know  anything  about  it? 

Mr.  German:  No,  but  I  want  to  have  something  to  say 
about  it. 

The  President :  Then  the  SecFetary  will  read  the  report. 

Your  Committee  appointed  to  report  on  the  best  method  of 
applying  arch  brick  would  respectfully  submit,  that  after  making 
a  number  of  investigations  of  other  roads,  find  that  they  apply 
arch  brick  in  various  forms,  some  roads  using  the  plain  stud 
screwed  into  side  sheet  to  support  arch,  others  using  the  angle 
steel  fastened  to  side  sheet,  and  a  great  many  roads  have  adopted 
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the  use  of  the  circulating  tube  or  more  commonly  called,  the  arch 
tube. 

On  the  Chicago  &  Northwestern  Railway,  all  arch  brick  are 
mounted  on  arch  tubes.  We  find  it  more  convenient  to  apply  arch 
brick  on  circulating  tubes  on  account  of  the  very  short  time  it 
takes  to  apply;  also  the  uniformity  of  the  arch  and  the  simple 
manner  in  which  the  arch  can  be  removed  and  replaced  in  locomo- 
tives having  boiler  work  to  be  done  on  arrival  at  terminals.  A 
number  of  railroads  object  to  the  circulating  tube  on  account,  as 
they  claim,  failures  in  tubes  cracking  and  the  probability  of  tube 
blowng  out,  causing  delay  and  possible  danger  to  the  engine  cre\v>. 

In  our  opinion  arch  tubes  properly  applied  and  properly  taken 
care  of  are  not  any  more  dangerous  than  any  other  tube  in 
firebox.  However,  this  is  simply  a  matter  of  custom  among  other 
ralroads  in  applying  arch  bricks.  So  the  adoption  of  any  one 
method  relative  to  this  would  probably  meet  with  much  opposition, 
consequently  the  subject  was  left  without  further  notice  by  your 
Committee,  leaving  the  subject  for  general  discussion  by  mem- 
bers of  the  Convention. 

M.  O'CONNOR, 

Chairman  Committee. 

Mr.  Wanberg:  I  move  that  the  report  of  the  Committee  be 
received  and  the  subject  be  open  for  discussion.  Carried. 

Mr.  German :  The  brick  arch  as  well  as  other  appliances  put 
into  fire  boxes  must  be  cared  for  when  it  is  properly  applied,  and 
when  cared  for  it  is  no  detriment  and  will  afford  protection  to  the 
flues.  A  year  ago  brick  arches  were  applied  to  all  engines 
equipped  with  arch  tubes  on  the  L.  S.  &  M.  S.  R.  R.  These  arches 
have  been  maintained  up  to  the  present  time.  The  method  of 
applying  the  new  design  of  arch  brick  was  adopted  January,  1908, 
and  has  given  good  results.  The  bricks  do  not  fracture  or  fall  out 
of  place  as  frequently  as  they  did.  and  brick  arches  are  lasting 
in  many  instances  for  90  days.  Since  the  arches  were  applied  the 
saving  of  fuel  has  increased  from  eight  to  12  per  cent  and  the 
boiler  work  on  flues  has  decreased  75  per  cent.  The  arch  tubes 
are  kept  clean  by  means  of  a  turbine  cleaner  known  as  the 
"Cyclone."  The  present  style  of  arch  as  used  is  made  close 
fitting  to  tube  sheet  and  sides  of  fire  box,  no  space  being  allowed 
between  bricks  and  tube  sheet.  Each  brick  is  moulded  and  fitted 
upon  and  between  each  of  the  arch  tubes.  This  style  of  moulded 
brick  is  easily  removed  from  arch  pipes  and  can  be  replaced  and 
lepaired  at  a  small  cost.  The  bricks  in  this  arch  are  not  made  in 
the  long  lengths  formerly  used,  and  being  in  small  pieces  they  are 
easily  handled,  fitted,  and  removed.    The  cost  of  maintenance  of 
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brick  arches  has  been  reduced  55  per  cent  by  adopting  the  present 
style  of  arch. 

Mr.  Letteri :  When  you  adopted  those  arches,  was  it  in  a  bad 
water  or  good  water  district? 

Mr.  German:  It  is  now  possible  to  use  the  arch  tubes  and 
arches  in  bad  water  districts.  The  tubes  can  be  cleaned  by  the  use 
of  turbine  cleaner  and  the  arch  bricks  are  so  arranged  that  they 
will  remain  in  position  and  cannot  fall  in.  This  style  of  arch 
forms  a  combustion  chamber  in  the  locomotive  fire  box,  and  as  it 
prevents  the  heavy  fire  from  coming  in  direct  contact  with  the 
flues,  will  lessen  the  percentage  of  flue  leakage. 

Mr.  Borneman :  How  far  are  the  bricks  apart  after  being 
placed  ? 

Mr.  German:  Each  piece  of  brick  is  10  inches  wide.  We 
have  various  lengths,  some  run  12  and  some  13.  Some  are  as 
long  as  23  inches. 

Mr.  Borneman :  After  they  are  in  service  a  certain  length  of 
time,  don't  they  have  tendency  to  run  together  ? 

Mr.  German :  No,  sir,  the  bricks  will  not  run  together.  A 
glossy  substance  forms  underneath  the  arch,  and  by  putting  a 
chisel  in  the  top  you  can  break  that  like  a  piece  of  glass.  We  have 
no  trouble  in  removing  them. 

Mr.  Borneman :  We  used  a  hollow  brick  arch  and  after  they 
were  in  service  four  or  five  days  or  a  week  the  brick  all  run 
together.  In  fact,  they  run  down  like  ice  would,  and  in  removing 
brick  you  would  have  to  remove  them  all. 

Mr.  German:  Are  they  placed  in  like  this? 

Mr.  Borneman :  We  just  place  them  so  that  they  meet  in  the 
center  close  to  the  side  sheet  at  each  side. 

Mr.  Elkins :  I  move  that  the  discussion  be  closed. 

The  motion  was  seconded  by  several  members. 

Mr.  Johnston :  On  our  road  that  condition  is  true  on  coal 
burners  only,  and  where  oil  fuel  is  used  the  flues  leak  all  over, 
due  to  excessive  amount  of  fire  brick.  Whenever  they  are  cooled 
down  to  wash,  it  is  necessary  to  work  every  flue,  391  in  number, 
and  we  get  those  distorted  and  cracked  flue  sheets.  We  get  the 
heat  in  the  back  portion  of  the  fire  box  so  intense  that  it  burns 
the  flanges  of  our  sloping  door  sheets  into  a  crisp.  The  heat  in  our 
oil  burning  engines  is  impinged  on  the  back  portion  of  fire  box, 
fully  two-thirds  of  the  work  being  done  at  that  point  and  we 
don't  find  that  condition  existing  on  our  door  sheets. 

The  President:  The  motion  before  the  house  is  that  the  dis- 
cussion be  closed. 

Mr.  German :  It  is  a  well  known  fact  that  the  fire  coming  in 
direct  contact  with  the  bottom  flues  causes  the  bottom  flues  to 
leak.    If  you  put  a  brick  arch  in  a  fire  box,  put  it  in  as  a  com- 
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bustion  chamber,  to  stop  the  fire  from  coming  in  direct  contact 
with  the  flues,  and  then  you  will  stop  50  per  cent  of  your  leakage, 
especially  if  you  individually  get  hold  of  your  engineers  and  fire- 
men and  tell  them  to  use  their  feed  water  as  they  ought  to. 

Mr.  Johnston:  I  don't  believe  that  the  air  or  fire  striking  the 
bottom  flues  has  anything  to  do  with  their  leakage,  as  in  my 
opinion  it  is  all  in  the  handling  of  the  feed  water. 

The  President :  The  motion  before  the  house  is  that  the  dis- 
cussion be  closed. 

Mr.  Smytihe:  I  want  to  make  a  motion  which  1  believe  is 
for  the  good  of  the  Association.  Don't  you  think  it  would  be 
wise  for  us  to  stop  the  remainder  of  the  discussion.  It  is  now 
12  o'clock  and  we  have  all  the  regular  business  of  our  Association 
to  attend  to.  I  move  we  discontinue  all  discussion  and  go  ahead 
with  the  last  part  of  the  program. 

Mr.  Lucas :  I  have  been  busy  for  the  benefit  of  the  Associa- 
tion during  the  discussion  of  the  last  paper,  and  I  did  not  get 
perhaps  what  I  ought  to  have.  Am  I  to  understand  that  the  dis- 
cussion on  brick  arches  is  closed  and  the  committee  discharged 
without  any  recommendation  ?  I  would  like  to  see  this  committee 
held  over. 

The  President :  I  appointed  a  committee  at  the  opening  of 
the  Convention  to  select  suitable  subjects  for  next  year,  and  they 
undoubtedly  will  take  up  this  matter  and  continue  it. 

Mr.  Lucas :    I  would  like  it  to  be  carried  over. 

Mr.  WagstafT :  As  a  member  of  the  committee  just  men- 
tioned, the  subjects  that  are  now  on  the  program  will  be  left  to 
the  discretion  of  the  chairman.  We  have  not  taken  up  this  ques- 
tion. Unless  this  meeting  carries  the  subject  over  it  is  to  be 
dropped.  My  suggestion  is  that  it  be  left  open  and  continued  or 
made  a  new  one. 

The  President :  The  motion  is  that  the  discussion  be  closed 
and  the  work  of  the  committee  extended  for  another  year.  This 
will  leave  it  to  my  successor  to  appoint  a  new  committee.  The 
one  that  has  been  serving  will  be  dismissed,  but  the  subject  is  to 
be  carried  over  for  another  year. 

The  motion  was  seconded  by  several  members,  and  being  put 
to  a  vote  was  carried  unanimously. 

The  President:  The  next  order  of  business  will  be  the  re- 
port of  the  Committee  on  "Flexible  StayboJts,  Compared  with 
Rigid  Bolts.  Best  Method  of  Applying  and  Testing  Same." 
The  Secretary  will  read  it. 
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REPORT  OF  COMMITTEE  ON  FLEXIBLE  VERSUS 
RIGID  STAYBOLTS. 

Before  taking  this  question  up  in  its  component  parts  we  'have 
to  consider  the  cost  of  applying  these  bolts  in  comparison  with  the 
cost  of  applying  rigid  'Or  solid  staybolts.    I  -find  in  computing  the 
cost  of  'both  the  flexible  staybolts  and  rigid  staybolts,  a  difference 
of  something  like  50  per  cent,  which  cost  has  to  be  credited  to  the 
applying  of  the  flexible  staybolts.    The  question  now  before  us 
for  consideration  is,  is  the  cost  commensurate  with  the  service  and 
excess  cost  of  this  bolt  over  the  rigid  or  solid  staybolt?    I  main- 
tain it  is.    Assuming  we  have  an  engine  going  through  shop  for 
general  repairs,  we  put  our  staybolt  inspector  into  ths  engne, 
ordering  'him  to  thoroughly  sound  and  test  up  here  staybolts 
(rigid  bolts).    What  is  the  usual  result?    From  50  to  150 
broken  or  fractured  staybolts.    (All  right).    The  necessary  re- 
pairs are  made  and  this  engine  goes  out  of  shop  in  due  time  into 
service.    Now  let  us  follow  up  this  engine,  say  for  18  months. 
What  is  out  next  observation?  Well,  here  it  is  3  months'  service; 
we  find  on  general  inspection  and  hammer  test  of  staybolts  in  this 
engine  that  we  have  anywhere  from  three  to  50  broken  staybolts 
to  remove  from  this  locomotive  to  place  her  in  proper  condition 
for  service  again.    If  the  breaking  of  this  engine's  staybolts 
would  stop  here  it  would  be  possible  to  think  well  of  the  solid 
staybolt ;  however,  it  does  not  end  here.    It  is  more  than  likely 
that  before  the  next  30  days  pass  by  we  have  to  lay  this  engine  in 
again  for  broken  staybolts.    In  fact  this  has  been  my  experience 
more  or  less  on  this  railroad.    Now  we  have  before  us  what  the 
rigid  staybolts  are  as  a  whole  as  applied  to  locomotive  boilers  and 
we  can  readily  see  the  enormous  cost  they  attain  for  renewals. 
Not  only  this  cost  is  to  be  considered  but  the  loss  to  the  company 
for  the  time  this  locomotive  is  out  of  service,  the  earning  power 
of  which  is  approximately  figured  at  from  $6  to  $700  per  day 
Now  let  us  consider  the  flexible  staybolt  at  a  cost  of  50  per 
cent  more  for  application  to  a  locomotive  boiler.    A  case  in  point 
here  at  this  point  was,  we  shipped  one  of  oUr  Mother  Hubbard 
type  of  engines  for  overhauling.    This  engine's  boiler  was  sent 
to  the  boiler  shop  for  a  new  firebox,  with  instructions  to  make  a 
full  installation  of  flexible  staybolts,  that  is,  back  head,  throat 
sheet,  and  both  side  sheets  up  to  the  seams  of  wagon  top.  Note 
particularly  here  that  this  engine  has  been  in  service  now  for  over 
two  years  and  has  not  had  one  broken  staybolt  removed  from  her 
boiler  up  to  date.    This  looks  pretty  good  for  the  flexible  stay- 
bolts,  when  you  remember  that  this  same  type  of  engine  only 
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runs  from  60  to  90  days  when  more  or  less  of  the  solid  staybolts 
have  to  be  renewed. 

When  we  figure  the  cost  of  maintenance  of  locomotive  boil- 
ers in  service  and  compare  (the  general  cost  of  the  solid  staybolt 
against  the  first  cost  of  the  flexible  staybolt,  we  can  readily  sec, 
from  a  cost  standpoint,  that  the  excess  cost  of  the  application  of 
the  flexible  stay-bolts,  everything  considered,  has  the  best  of  the 
rigid  staybolts,  and  as  an  economical  question  should  be  well  con- 
sidered by  those  who  have  authority  to  order  the  application  of 
of  this  type  of  staybolts  to  locomotive  boilers. 

In  the  application  of  flexible  staybolts  I  would  suggest  always 
a  full  installation  of  these  bolts  as  it  is  a  fact  which  I  have  ob- 
served when  these  bolts  are  applied  spasmodically,  or  in  what  is 
considered  the  breaking  zones,  the  rigid  bolts  next  to  the  flexible 
bolts  later  on  break  or  fracture.  For  this  reason  I  believe  it 
would  be  wise  to  always  make  a  full  installation,  keeping  before 
us  always  the  loss  to  the  company  of  from  $6  to  $700  per  day 
for  every  day  this  engine  is  out  of  service,  and  as  a  rule  this  will 
occur  when  the  company  is  in  need  of  all  their  power  and  every 
wheel  thev  can  turn  to  handle  their  business. 

I  wish  to  add  here,  from  causes  such  as  bad  water,  or  possi- 
bly a  poor  sheet  of  firebox  steel,  that  it  was  necessary  to  remove 
a  firebox  from  one  of  our  engines  to  which  I  applied  a  new  fire- 
box about  two  years  and  one-half  ago;  this  engine  had  a  full  in- 
stallation of  flexible  staybolts  and  the  gentleman  who  removed 
this  firebox  advised  me  that  he  failed  to  find  a  broken  flexible 
staybolt  in  this  engine,  not  even  a  fractured  bolt. 

APPLYING  FLEXIBLE  BOLTS. 

When  the  firebox  is  placed  in  the  boiler,  mud  ring  fitted,  fire- 
box sheet  faired  up,  the  first  thing  I  do  is  to  map  out  the  zones 
for  solid  staybolts,  then  I  have  these  holes  tapped  out  and  stay- 
bolts  run  in.  Thus  I  secure  the  firebox  sheets  from  the  danger 
of  pulling  in  from  each  successive  flexible  staybolt  applied.  It 
only  requires  a  very  little  strain  on  each  bolt  put  in  to  draw  the 
side  sheets  of  a  firebox  until  in  the  center  of  the  side  sheet,  you 
will,  by  using  a  straight  edge,  find  your  sheet  drawn  in  from  one- 
half  to  three-quarters  of  an  inch  and  where  yon  have  your  bolts 
cut  to  length,  this  becomes  a  serious  feautre  in  the  application  of 
flexible  stavfoolts.  Having  had  this  trouble  myself  I  have  insti- 
tuted the  above  method  to  overcome  his  difficulty  and  I  am 
pleased  to  say  it  works  out  very  nicely.  When  all  flexible  stay 
bolts  are  in  the  several  zones,  I  remove  the  solid  bolts  that  I  have 
put  in  to  stay  the  firebox  sheets,  and  drill,  ream  and  tap  out  and 
stallation  of  flexible  staybolts  in  this  engine. 

apply  the  balance  of  the  flexible  bolts,  this  completing  the  full  in 
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METHOD  OF  TESTING  FLEXIBLE  STAYBOLTS. 

I  recommend  a  hammer  test  under  air  pressure  when  it  is 
possible  to  get  a  pressure  of  air  from  125  to  150  pounds.  Where 
the  bolt  is  broken,  this,  in  a  measure,  separates  the  parts  and  the 
broken  bolts  are  easily  detected.  However  it  will  be  somewhat 
more  difficult  to  detect  a  fractured  bolt,  but  where  the  Inspector 
is  a  careful,  painstaking  man,  tthiiis  will  soon  be  overcome  as  he 
will,  in  connection  with  this  method,  learn  to  detect  the  difference 
in  sound  of  the  broken  and  fractured  bolts. 

The  method  of  applying  flexible  staybolts  used  here  is  the 
universal  method  laid  down  by  the  Tate  Staybolt  people.  After 
the  firebox  is  in  position  we  drill  the  outside  holes  to  the  proper 
size  for  reaming  and  tapping,  preparatory  to  applying  sleeves. 
Previous  to  the  application  of  the  sleeves,  we  use  a  brass  plug 
with  a  seven-eighth  or  one  inch  hole  •drilled  in  the  center  of  the 
plug,  screwing  this  plug  into  each  successive  hole  to  tap  out  fire- 
box sheet.  Then  apply  sleeve  and  bolts,  hammer  over  same, 
using  either  a  pneumatic  holder-on  with  special  die  for  this  pur- 
pose or  a  capable  bar  made  exclusively  for  the  holding  on  of 
flexible  staybolts.  In  connection  with  .same  we  have  a  piece  of 
pipe  four  inches  long,  threaded  on  one  end,  which  we  screw  onto 
the  sleeve,  thus  overcoming  any  contingency  of  the  holding-on 
bar  spoiling  the  threads  on  the  sleeves.  When  bolts  are  ham- 
hered  over  and  finished,  we  apply  the  cap  and  the  job  is  complete. 

Considering  the  application  of  flexible  staybolts  as  applied  to 
locomotive  boilers  it  appears  to  me  that  the  ball  head  of  this  bolt 
is  the  strong  commendable  feature  of  the  flexible  bolt  as  the  users 
of  this  bolt  in  general  will  observe  that  the  firebox  sheets  of  a 
locomotive  boiler  in  service  is  not  retarded  in  their  expansion,  as 
the  expansive  powers  of  the  plates  are  so  adjusted  by  the  ball 
head  of  this  belt  that  all  strains  are  relieved  on  the  firebox  sheets. 
While  a  former  writer  on  this  subject  claims  that  there  is  no 
movement  in  this  bolt  whatever  over  the  solid  or  rigid  staybolt,  it 
is  hard  for  me  to  understand  how  this  gentleman  draws  his  con- 
clusions. True,  where  there  is  no  full  installation,  it  is  possible 
to  a  certain  extent  that  this  would  be  the  case.  However,  where 
a  full  installation  is  made,  owing  to  the  ball  bearing  tendency  of 
this  bolt  in  the  sleeve,  it  is  possible  for  the  sheet  to  expand  in  all 
directions,  thus  relieving  the  plate  of  the  strain  that  is  more  or 
less  connected  with  the  solid  staybolt  installation.  Where  possi- 
ble I  would  suggest  that  these  staybolts  be  used  in  crown  and 
radial  stays  as  well,  which,  in  my  opinion  would  relieve  practically 
all  strains  upon  it  from  the  fact  that  in  its  expansive  movements 
it  will  come  and  go  without  any  material  strain  whatever,  further- 
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more  enhancing  the  life  of  the  firebox  when  the  plates  are  of  the 
very  best  quality  of  firebox  steel.  C.  J.  MURRAY. 

The  President:  You  have  heard  the  report  of  the  Com- 
mittee.   What  is  your  pleasure? 

Mr.  Laughridge :  I  move  it  be  received  and  discussed.  Car- 
ried. 

Mr.  Brown  :  I  hold  in  my  hand  a  copy  of  the  Master  Me- 
chanics' proceedings  on  this  subject  in  1906,  and  it  is  quite  a  long 
argument.  It  gives  a  history  from  the  birth  of  the  flexible  bolt 
up  to  the  present  time.  I  believe  it  would  be  good  judgment  for 
this  Convention  to  consider  this  for  adoption.  These  bolts  are 
expensive  and  they  should  be  put  to  the  best  uses.  I  believe  it 
would  be  wise  for  us  to  approve  these  proceedings  of  1906  of  the 
Master  Mechanics,  and  offer  a  motion  to  that  effect. 

Mr.  Lucas:    I  second  the  motion. 

The  President :  The  motion  is  that  we  adopt  the  proceed- 
ings of  the  Master  Mechanics'  Convention  relative  to  flexible  stay- 
bolts  for  the  year  1906. 

Mr.  Brown :  I  would  say  that  in  these  proceedings  every 
flexible  bolt  known  to  this  profession  is  mentioned  and  the  maker 
is  not  given.  !  ■  1 

Mr.  Smythe :  It  seems  to  me  we  are  goin  g  to  vote  on  some- 
thing we  know  nothing  about.  It  is  an  able  paper  we  have  heard 
read.  The  thing  for  us  to  do  is  to  adopt  something  ourselves,  to 
say  whether  the  flexible  staybolt  is  a  success  or  not.  I  think  it 
well  for  some  one  to  make  a  motion  that  we  recommend  the  flexi- 
ble staybolt  or  reject  it. 

The  President :  It  would  be  a  good  idea  to  take  up  the  pro- 
ceedings of  the  Master  Mechanics'  Convention  before  the  Com- 
mittee. Let  them  go  into  this  matter  and  look  it  over,  and  they 
may  embody  part  of  it  in  their  report.  If  there  is  anything  in 
there  that  is  good  we  want  it,  but  I  believe  it  is  a  little  out  of  place 
now  to  adopt  that  without  having  any  report  from  a  committee 
of  our  own  organization.  I  believe,  as  Mr.  Smythe  believes,  that 
tnat  is  not  right. 

Mr.  Berry:  I  do  not  see  how  this  organization  can  adopt 
that,  because  I  don't  think  that  10  per  cent  of  the  members  ever 
saw  it.  It  would  be  a  blindfolded  affair  for  us  to  undertake  to 
adopt  something  we  know  nothing  about.  Perhaps  it  is  very 
good.  We  will  take  Mr.  Brown's  word  for  it,  but  I  don't  think 
it  is  well  for  us  to  adopt  anything  of  which  we  have  no  knowl- 
edge. 

The  President :  Permit  me  to  suggest  that  we  receive  the 
report  from  the  Committee  with  thanks  and  the  subject  be  con- 
tinued another  year  with  the  recommendation  that  the  committee 
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next  year  take  up  the  Master  Mechanics'  proceedings  of  1906,  go 
into  the  matter  and,  if  they  find  anything  of  interest,  embody  it  in 
their  report  next  year. 

Mr.  Lester :    I  make  that  as  a  motion. 

Mr.  Brown  :    I  withdraw  my  motion. 

Mr.  Lucas  :    I  withdraw  my  second. 

Mr.  Berry :    I  seocnd  the  motion. 

The  question  was  put  (by  the  Chair  and  the  motion  carried 
unanimously. 

The  President:    Is  the  Committee  on  Senate  Bill  here? 
Mr.  Smythe:    I  move  that  that  be  carried  over  until  next 

year. 

Mr.  McKeown  :    Second  the  motion. 

Mr.  Goodwin :  It  seems  to  me  since  you  have  a  committee 
appointed  and  the  Chairman  is  with  us,  he  ought  to  have  an  op- 
portunity to  be  heard,  making  such  suggestions  or  recommenda- 
tions as  he  thinks  advisable. 

REPORT  OF  THE  COMMITTE  ON  STANDARDIZING  BLUE  PRINTS. 

The  President :  There  is  a  report  ahead  of  the  Senate  Bill — 
that  of  the  Committee  on  Standardizing  of  Blue  Prints. 

Mr.  Laughridge :  I  regret  very  much  that  I  have  to  confess 
that  that  Committee  did  not  accomplish  very  much  last  year. 

The  President :    Has  anything  been  done  ? 

Mr.  Laughridge:  We  did  not  get  enough  done  to  report 
anything  definite,  but  we  report  progress. 

The  President:    You  would  rather  have  more  time? 

Mr.  Goodwin :  Excuse  me  for  rising  again,  but  that  has 
been  an  "old  horse"  ever  since  1902.  That  subject  has  been  up 
every  year.  I  wish  to  insist  on  the  Committee  making  a  report 
next  year.  The  Executive  Committee  is  going  to  insist  on  the 
Committee  having  it  here.  Mr.  Laughrklge  has  been  on  that 
Committee  before  and  he  understands  it  well.  He  has  made  great 
progress,  but  he  hasn't  made  a  report  yet. 

The  President:  Mr.  Laughridge,  the  members  of  the  next 
Convention  want  a  different  report  than  progress.  A  motion 
to  continue  committee  for  one  year  is  in  order. 

Mr.  Gray :  It  does  not  need  any  motion. 

Mr.  Smythe :  There  is  no  report. 

The  President:  Yes,  he  reported  progress.  Do  you  wish 
to  continue  this  subject  another  year  and  appont  a  new  com- 
mittee or  the  old  one? 

Mr.  Lucas :  I  move  that  we  continue  the  old  Committee 
until  next  year. 

The  motion  was  seconded  by  several  members. 
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Mr.  Goodwin:  Three  members  of  the  Executive  Board 
will  be  dropped  this  year.  They  only  run  one  year.  Mr.  Rog- 
ers is  one  of  the  members  whose  time  expires  at  this  Conven- 
tion. In  case  he  should  be  dropped  from  the  Executive  Board 
— I  hope  he  will  not — your  motion  would  be  valueless.  I  think 
it  is  well  to  leave  that  Committee  open. 

The  President:  It  will  be  all  right  to  continue  the  Com- 
mittee, and  if  any  of  its  members  do  not  want  to  act,  others 
can  be  appointed.  It  will  be  for  the  next  year's  president  to 
take  care  of. 

Mr.  Goodwin :  Mr.  Laughridge  is  one  of  the  "has  beens', 
this  year,  but  if  we  re-elect  him  all  right;  I  hope  he  will  be 
re-elected,  because  he  is  a  valuable  man. 

The  President:  The  motion  is  that  this  Committee  be  con- 
tinued for  another  year. 

The  question  was  put  and  the  motion  carried  unani- 
mously. 

THE  SENATE  BILL. 

The  President:  Now  comes  the  Senate  Bill.  Mr.  Flavin, 
have  you  any  report  to  make? 

Mr.  Flavin :  I  have  not  a  copy  of  the  bill,  but  for  the  bene- 
fit of  the  members,  in  view  of  the  fact  that  there  was  but  a 
minority  of  the  Committee  present,  and  in  view  of  the  general 
trend  of  the  bill,  I  don't  think  that  it  is  proper  that  the  mem- 
bers of  this  Association  handle  this  bill  in  any  manner  at  all. 
We  don't  propose  to  have  any  lobbying  committees  or  any- 
thing of  that  kind.  We  meet  for  advancing  ourselves  in  the 
interest  of  our  trade  and  learning  from  each  other,  and  not  to 
force  inspection  bills.    I  move  that  the  Senate  Bill  be  dropped. 

The  motion  was  seconded  by  several  members.  (Ap- 
plause.) 

The  President:  What  I  was  after  was  to  bring  out 
whether  the  sentiment  was  for  or  against  putting  this  or- 
ganization on  record  as  being  against  such  a  bill — is  that  the 
idea? 

Mr.  Flavin :  I  will  make  that  motion  more  comprehensive 
— that  we  eliminate  any  further  action  on  matters  of  this 
kind.  I  would  have  the  motion  read  that  this  organization 
does  not  propose  to  take  action  in  any  matter  of  this  kind  at 
any  time.  (Applause.) 

The  motion  was  seconded  by  several  members. 

The  President :  It  has  been  moved  and  seconded  that  this 
organization,  the  International  Master  Boiler  Makers,  put 
themselves  on  record  as  being  opposed — 
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Mr.  Flavin :  No. 

Mr.  Lucas :  I  move  that  the  Committee  be  given  a  vote  of 
thanks  and  the  bill  be  dropped. 

The  President :  The  motion  before  the  house  is  that  the 
report  of  the  Committee  on  Senate  Bill  be  received  with  thanks 
and  the  subject  dropped. 

The  question  was  put,  and  the  motion  carried  unanimously. 

Mr.  Laughridg'e :  I  move  that  we  adjourn  until  2  P.  M. 

Carried. 

AFTERNOON  SESSION. 

At  2  P.  M.  the  Convention  was  called  to  order  by  the 
President. 

The  President :  One  of  our  members  has  a  paper  on  Weld- 
ing of  Side  Sheet  and  Welding  Cracks.  I  saw  the  process  my- 
self while  at  St.  Paul  not  long  ago,  and  I  thought  it  was  very 
good.  If  agreeable,  I  would  like  to  have  a  suspension  of  the 
rules  long  enough  to  have  this  paper  read.  Mr.  Courtney  and 
Air.  Guiry  are  both  here. 

Mr.  Laughridge :  I  move  that  the  rules  be  suspended,  and 
Mr.  Courtney  read  the  paper. 

Mr.  Troy :  I  second  the  motion. 

The  motion  was  carried. 

The  Secretary :  While  we  are  waiting  for  Mr.  Courtney  I 
wish  to  announce  for  the  information,  as  well  as  for  the  pleas- 
ure of  the  members  of  the  Association,  that  the  new  members 
proposed  at  this  meeting  now  number  34,  and  the  receipts  are 
over  $300.  (Applause.) 

WELDING  OF  SIDE  SHEETS  AND  CRACKS. 

On  the  Great  Northern  Railway  our  Superintendent  of 
Motive  Power,  Mr.  Emerson,  is  welding  patches  into  side 
sheets  of  fireboxes  of  locomotives  with  the  acetylene  welding 
process.  Mr.  Emerson  has  been  experimenting  with  this  pro- 
cess for  the  last  three  years  and  has  now  perfected  it  so  that 
side  sheets  can  be  welded  in  fireboxes  without  any  trouble  in  a 
very  short  space  of  time,  the  results  of  which  after  the  engine  has 
been  in  service  are  very  gratifying;  in  fact,  on  nearly  all 
patches  that  have  been  welded  there  has  been  absolutely  no 
sign  of  leaking. 

You  might  be  interested  in  the  process  of  making  this 
acetylene  oxygen  gas  for  welding  purposes.  We  have  two 
separate  generators,  one  for  oxygen  and  one  for  acetylene. 
The  oxygen  generator  is  a  heavy  cylinder  into  which  a  chemical 
ingredient  is  placed  consisting  of  chloride  of  potash  and  dioxide 
of  manganese ;  these  being  mixed  in  certain  proportions  are  heat- 
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ed  in  a  cylinder,  the  gas  passing  off  into  a  purifier  and  from  there 
into  a  receiver.  The  acetylene  gas  is  made  from  an  acetylene 
generator  that  Mr.  Emerson  got  up  and  is  stored  in  receivers. 

The  blow  torch  is  a  torch  gotten  up  by  Mr.  Emerson  which 
he  experimented  with  for  a  long  time  in  order  to  perfect  an  ar- 
rangement to  get  the  best  results,  which  he  evidently  now  has. 
When  using  this  torch  fire  boxes  are  cut  out  of  engines  at  least 
50  per  cent  faster  than  it  would  require  to  take  out  the  rivets  and 
sheets  in  the  old-fashioned  way.  The  fire  boxes  are  cut  with  this 
acetylene  oxygen  process  in  any  number  of  parts  required.  In 
welding  in  patches  the  defective  part  of  sheet  is  first  cut  out  with 
the  blow  torch,  then  the  remaining  side  sheet  is  beveled  at  about 
60  degrees  angle  and  the  patch  to  be  welded  in  is  also  beveled  at 
the  same  degree  and  nicely  fitted  so  sheet  will  become  Hush  with 
the  other  sheet.  The  edges  of  both  sheets  around  patch  before 
being  beveled  at  60  degrees  leaves  a  "V"  groove  into  which  the 
metal  flows  for  welding  sheets.  He  found  that  it  required  some- 
time to  get  that  part  of  the  sheet  heated  to  a  proper  heat  in  order 
to  make  a  perfect  weld  and  still  not  allow  the  heat  to  run  too  far 
on  the  outside  of  the  weld.  This  is  necessary  on  account  of  the 
expansion  which  would  naturally  follow  if  the  sheets  are  heated 
too  far  on  either  side  of  the  weld. 

When  Mr.  Emerson  first  experimented  with  the  acetylene 
welding  process  he  found  it  very  essentional  to  get  the  right  kind 
of  material  to  use  for  welding.  He  first  used  spring  steel  about 
3-16  inches  in  diameter,  but  found  that  it  was  a  little  bit  too  hard 
for  boiler  work.  He  then  experimented  with  Vanadium  steel; 
this  seemed  at  first  to  give  very  good  results,  but  on  testing  it 
found  that  the  steel  after  being  heated  to  a  welding  heat  was  too 
hard.  He  then  tried  Swedish  iron,  which  upon  testing  was  found 
to  give  the  best  results,  the  Swedish  iron  being  very  fibrous  and 
soft  made  it  very  pliable  which  was  just  what  was  wanted  where 
expansion  contraction  as  you  know  on  side  sheets  is  very  large. 

I  have  with  me  three  of  the  first  pieces  which  were  welded 
up  with  the  spring  steel,  Vanadium  steel  and  Swedish  iron.  You 
will  note  that  on  the  piece  welded  with  Vanadium  steel  the 
break  was  outside  of  the  weld,  which  goes  to  show  the  holding 
part  of  the  weld.  Also  three  pieces  we  made  a  bending  test  on 
which  gave  us  the  idea  to  use  Swedish  iron  as  before  stated. 

Mr.  Emerson  is  to  equip  nearly  all  of  the  shops  with  acetylene 
oxygen  process  and  intends  to  do  a  great  deal  of  his  patching  of 
fire  boxes  with  the  acetylene  oxygen  process  and  also  to  cut  out 
fire  boxes,  which  you  can  readily  see  it  one  of  the  biggest  savings. 
At  our  Dale  Street  shops  we  have  a  large  plant  with  the  acetylene 
oxygen  pipe  into  the  boiler  shop  from  the  generator  plant.  This 
process  is  not  only  used  for  fire  box  work,  but  is  also  used  for 
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welding  broken  castings,  broken  parts  of  machines,  etc.  Up  to 
date  we  have  welded  patches  in  at  least  25  to  30  engines,  some 
of  the  patches  averaging  from  36  x  60  inches,  some  of  the  en- 
gines gave  considerable  trouble  into  the  longitudinal  seams  of 
side  sheet  leaking.  This  seam  was  cut  out  about  9^2  inches,  the 
whole  length  of  the  firebox  and  another  sheet  welded  in  and  there 
has  been  absolutely  no  trouble  as  to  leaking.  Wish  to  say  pre- 
vious to  that  we  had  considerable  trouble  with  rivet  seam-leaking 
and  we  did  not  seem  to  be  able  to  keep  it  tight,  so  Mr.  Emerson 
decided  to  weld  in  a  long  piece. 

I  have  only  given  you  a  smattering  idea  of  the  method  and 
if  you  gentlemen  wish  to  go  into  further  details,  Mr.  Emerson 
would  be  pleased  to  show  you  anything  he  possibly  can  in  regard 
•to  it  and  also  give  any  information  you  wish. 

M.  S.  COURTNEY. 

Mr.  Courtney :  All  our  engines  have  been  running  as  high 
as  15  months  and  there  is  not  a  particle  of  leakage  in  any  of 
the  side  sheets  that  were  welded.  If  an  engine  comes  in  with  a 
crack  eight  or  ten  inches  long,  we  take  a  diamond  point  and  run 
it  down  and  in  a  few  minutes  it  is  welded.  The  longitudinal 
seams  in  the  firebox  we  could  not  keep  tight.  We  take  a  9^ 
strip  off  of  a  new  strip  and  weld  in  there,  and  there  is  no  trouble. 
We  have  found  it  a  perfect  success  after  three  years. 

Mr.  McKeown:    What  kind  of  water  do  you  have? 

Mr.  Courtney:  All  kinds  of  water.  We  have  engines  on 
our  divisions  the  limit  of  whose  set  of  flues  was  six  months. 
Our  water  is  so  bad  in  most  of  our  districts  that  we  have  to  wash 
our  engines  every  trip,  at  each  end  of  the  terminal. 

Mr.  Bowman :  How  long  since  you  first  used  this  method  ? 

Mr.  Courtney :  We  have  been  working  it  three  years. 

Mr.  Brown:  Have  you  operated  this  machine? 

Mr.  Courtney :  No,  I  have  not  operated  it. 

Mr.  Brown:  You  use  something  like  a  diamond  point? 

Mr.  Courtney:  Run  a  diamond  point  down  through  the 
crack. 

Mr.  Brown:  I  understand  you  put  the  metal  in  the  cavity? 

Mr.  Courtney :  It  comes  in  sticks  about  the  size  of  a  lead 
pencil,  Swedish  iron. 

Mr.  Brown  :  They  hold  it  Up  like  solder  and  drop  it  in  there 
after  heating  the  sheet  with  an  acetylene  burner.  Mr.  Guiry 
was  the  gentleman  that  got  me  interested  in  it.  It  is  nothing 
more  nor  less  than  puddle  metal  you  put  in  there. 

Mr.  Courtney :  That's  all. 

Mr.  Brown:  Will  this  metal  bend? 
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Mr.  Courtney:  Here  is  a  piece.    It  is  welded  with  Swedish 

iron. 

Mr.  Brown:  This  is  your  weld? 
Mr.  Courtney :  That  is  the  weld. 

Mr.  Brown:  Mr.  Courtney,  I  have  seen  this  operated.  A 
gentleman  was  at  the  L.  &  N.  shops  with  it  not  long  ago,  and  he 
was  willing  to  let  me  suggest  tests,  but  he  refused  to  let  me  bend 
it.  I  said  "I  will  bend  it  anyhow,"  and  it  broke  before  it  went 
10  degrees. 

Mr.  Courtney:  We  cut  a  round  piece  18  inches  in  diameter 
and  then  we  cut  a  piece  out  of  that  of  eight  inches,  and  we  welded 
a  piece  in  there  then.  We  put  76,000  pounds  pressure  on  it. 
In  the  place  the  plunger  was  on  it  nearly  severed  the  sheet,  but 
where  the  weld  was,  it  was  never  feazed. 

Mr.  Brown :  We  took  a  section  of  firebox  plate,  18  x  36, 
in  which  I  ripped  a  slot,  about  three  or  four  staybolts.  When  he 
welded  it  up  and  it  cooled  off  it  was  cracked  down  to  the  metal. 
When  contraction  set  in  this  puddled  metal  gave  way. 

Mr.  Courtney:  We  have  had  them  running  15  months  on 
our  heavy  engines  and  it  is  just  as  good  as  it  was  the  day  it  was 
put  in.  If  any  one  of  you  gentlemen  will  come  up,  we  will  be 
glad  to  show  you. 

Mr.  Johnston :  In  taking  out  this  piece  in  the  longitudinal 
sheet,  how  do  you  overcome  the  part  back  of  the  lap  on  the  door 
sheet  ? 

Mr.  Courtney :  These  are  side  sheets. 

Mr.  Johnston :  On  the  side  sheet  it  laps  back  under  the  flange 
of  the  door  sheet. 

Mr.  Courtney :  We  run  it  up  the  side. 

Mr.  Johnston :  You  don't  go  back  in  there  ? 

Mr.  Courtney:  Keep  away  10  inches  from  laps.  Mr.  Guiry 
did  the  work  on  it. 

Mr.  Brown:  We  gave  the  young  man  all  the  attention  we 
possibly  could  and  we  got  him  nicely  located.  He  claimed  the 
bar  he  melted  was  too  high  in  carbon,  and  he  asked  me  if  I  could 
get  him  some  material  of  the  same  quality  as  the  break  he  was 
welding.  We  have  a  special  steel  for  patches  in  our  fireboxes, 
and  I  sheared  off  several  little  strips  as  wide  and  as  thick  as  he 
wanted.  He  seemed  highly  elated  and  accepted  it  as  good.  As 
he  applied  it  he  claimed  it  was  the  nicest  material  he  ever  worked. 
On  the  place  he  had  in  front  of  him  he  made  a  very  nice  job, 
but  when  we  undertook  to  bend  it,  it  broke.  That  was  a  narrow 
strip  and  it  cracked  of  its  own  accord  in  the  contraction  in  the 
wide  strip. 

The  President:  It  appealed  to  me  as  a  nice  thing  to  use  in 
place  of  plugs.    Take  a  crack  two  or  three  feet  long  and  rip  it 
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down  with  a  diamond  point.  By  ripping  ;it  open  1-4  of  an  inch 
the  metal  will  bind  and  it  will  weld  solid. 

Mr.  German:  We  are  using  the  acetylene  process  for  weld- 
ing before  commencing  to  use  it  on  flue  sheets  that  we  intended 
for  service.  We  took  an  old  and  discarded  flue  sheet,  that  was 
cracked  out  from  the  top  flue  hole  to  the  knuckle  of  the  sheet 
and  welded  it.  We  then  inserted  a  flue  in  the  hole,  expanded  it 
with  1%  inch  expander,  driving  the  pin  up  to  the  head.  We 
then  put  in  an  i7/$  inch  expander  going  through  the  same  process 
and  then  a  2  inch  expander  driving  the  pin  up  to  the  head.  This 
process  enlarged  the  hole  i1/^  inches  from  its  original  size  with 
no  signs  of  a  crack.  We  have  10  or  12  engines  that  have  been 
welded  in  knuckle  of  flange  on  flue  sheet.  One  engine  in  particu- 
lar has  a  crack  crosswise  of  the  sheet  20  inches  long  and  is  on  the 
road  rendering  good  service.  We  have  not  tried  it  on  the  side 
sheets  yet. 

The  President:  If  any  of  the  members  can  go  up  to  the  Great 
Northern  at  any  time,  it  will  be  to  their  interest.  They  will  show 
you  everything  and  tell  you  what  they  have  done  with  it.  It  ap- 
pealed to  me  as  being  the  coming  thing. 

Mr.  Rapp :  It  was  my  pleasure  a  few  days  ago  to  visit  a 
demonstrating  plant  of  a  hydrogen-acetylene  welding  plant  in 
St.  Louis.  It  is  practically  the  same  process,  under  a  differ- 
ent name,  as  that  now  being  used  at  St.  Paul.  The  applica- 
tions to  which  this  torch  can  be  put  are  wonderful.  I  believe 
it  will  be  a  great  money  saver  to  any  railroad  installing  it, 
even  in  shops  doing  only  light  repairs.  Here  is  a  small  piece 
of  carbon  steel  that  was  welded  for  me ;  you  will  also  notice 
the  sample  shows  a  slight  curverture  and  a  mark  or  depres- 
sion on  one  side;  this  was  done  by  clamping  the  sample  in  a 
vice  and  bending  it  with  a  hammer,  showing  the  weld  to  be 
as  solid  as  any  other  part.  After  polishing  the  one  end  as  you 
see,  I  examined  it  under  a  powerful  glass,  but  could  find  no 
effect.  As  to  the  cutting  of  metals,  especially  boiler  plate, 
those  that  have  never  seen  this  torch  with  the  cutting  attach- 
ment  in  operation,  can  hardly  realize  the  rapidity  of  the  work ; 
it  cuts  ^-inch  plate  at  the  rate  of,  I  judge,  14  to  16  inches  per 
minute.  This  firm  also  has  a  portable  plant  which  they  load  on 
a  dray  and  take  to  jobs  that  for  any  reason  cannot  be  brought 
to  the  shop.  The  day  I  visited  them  they  had  this  portable 
plant  out,  welding  a  defective  spoke  in  a  cast  iron  fly  wheel, 
18  feet  in  diameter. 

Mr.  Lucas :  I  had  the  pleasure  of  visiting  the  Great  North- 
ern shops,  and  saw  patches  that  had  been  in  service  eight  and 
nine  months,  large  patches,  where  it  was  necessary  to  wipe 


BOILER  MAKERS'  ASSOCIATION. 


[8l 


the  soot  off  the  box  to  find  their  location.  We  will  have  a 
burner  by  the  time  I  get  home.  We  are  going  to  try  the  oxy- 
gen-hydrogen burner. 

Mr.  Hemphill:  Your  Committee  on  subjects  for  next 
meeting  will  report  a  topic  upon  this  process,  and  when  our 
next  convention  is  held  we  will  have  a  better  understanding 
of  it. 

Mr.  Laughridge:  While  we  are  interested  deeply  in  this 
subject,  the  time  is  slipping  away  pretty  fast.  J  move  that 
we  accept  Mr.  Courtney's  paper  and  extend  the  thanks  of  this 
Association  to  him  for  his  information. 

Mr.  Letteri :  I  second  it. 

The  question  was  put  by  the  Chair,  and  the  motion  car- 
ried unanimously. 

REPORT  OF  THE  COMMITTEE  ON  AMENDMENTS 
TO  THE  CONSTITUTION. 

The  President:  The  next  order  of  business  will  be  the  re- 
port of  the  Committee  on  Amendments  to  the  Constitution  and 
By-Laws. 

Mr.  Laughridge:  We  have  not  very  much  to  report  this 
time.  I  believe  it  would  be  advisable  to  change  Article  XII, 
Section  3. 

"The  initiation  fee  of  $3.00  shall  accompany  each  appli- 
cation for  membership.  Dues  payable  as  per  Section  2  of  this 
Article." 

Section  2  reads  "The  annual  dues  shall  be  two  dollars 
($2.00)  per  year,  payable  April  1st."  The  Committee  recom- 
mends that  Section  3  be  null  and  voil,  and  an  assessment  be 
substituted,  reading  "The  sum  of  $5  shall  accompany  each  ap- 
plication for  membership,  the  said  sum  to  cover  the  initiation 
fee  and  dues  for  the  fiscal  year." 

Our  fiscal  year  begins  the  first  day  of  April.  New  mem- 
bers come  to  this  Convention,  and  according  to  this  Constitu- 
tion are  required  to  pay  $3,  nothing  said  of  the  other  $2  until 
next  April.  By  amending  this  so  it  will  read  "The  sum  of  $5 
shall  accompany  each  application  for  membership,  the  said 
sum  to  cover  the  initiation  and  dues  for  the  fiscal  year."  We 
get  the  annual  dues  at  once  with  the  application.  LTnder  the 
old  rule  a  member  would  have  the  advantage  of  being  a  mem- 
ber for  11  months  without  paying  any  dues. 

The  President:  Have  you  any  other  recommendation? 

Mr.  Laughridge:  That  is  all. 

Mr.  Goodwin :  The  Executive  Board  during  the  last  ses- 
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sion  have  taken  authority  to  act  on  that  because  they  thought 
it  was  only  justice  to  the  members  of  this  Association  that 
new  members  coming  in  during  the  year  should  pay  dues. 
Furthermore,  we  needed  the  dues.  The  Board  decided  that 
$5  must  accompany  all  applications.  I  think  this  Convention 
should  sustain  them  in  that." 

Mr.  Troy:  I  move  the  adoption  of  the  report. 

The  motion  was  seconded  by  several  members  and  carried. 

REPORT  OF  THE  COMMITTEE  ON  SUBJECTS. 

The  President:  The  next  order  of  business  will  be  the 
report  of  the  Committee  on  Subjects.  If  any  of  the  members 
have  subjects  in  mind  they  can  prepare  them  in  writing  and 
hand  them  in. 

Officers  and  Members  of  the  International  Master  Boiler  Makers' 
Association: 

Your  Committee  on  Subjects  respectfully  recommend  that 
Nos.  i,  3,  4,  5,  6,  8  and  10  upon  the  programme  of  this  Con- 
vention be  carried  over  to  another  year,  with  the  additions  of 
the  following: 

"What  progress  is  being  made  in  welding  processes  used  on 
boilers?" 

"To  what  extent  do  firedoor  holes  crack,  and  what  is  be- 
ing done  to  prevent  it." 

"What  radical  departures  are  being  made  in  boilers  and 
fireboxes." 

"The  cause  of  flue  holes  elongating  in  firebox  flue  sheet,, 
and  a  preventive  for  same." 
"A  standard  patch  bolt." 

C.  L.  HEMPEL, 
GEORGE  WAGSTAFF, 
THOMAS  LEWIS, 
THOMAS  J.  REDDY, 

Committee. 

REPORT  OF  THE  AUDITING  COMMITTEE. 

The  President:  The  next  order  of  business  will  be  the  re- 
port of  the  Committee  on  Auditing. 

Louisville,  Ky.,  April  30,  1909. 
Officers^  and  Members  of  the  International  Master  Boiler  Mak- 
ers' Association: 

The  undersigned  Committee,  appointed  to  audit  the  books 
of  the  Secretary  and  the  Treasurer,  respectively  submit  the 
following  report :  We  found  the  books  of  the  Secretary  and  the 
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Treasurer  correct,  except  as  to  one  item  in  the  report  of  the 
Secretary,  which  was  a  mistake  in  figuring-,  amounting  to 
$4.76,  which  changes  the  amount  due  the  Secretary  from 
$53.67  to  $58.43- 

Respectfully  submitted, 

W.  H.  LAUGHRIDGE, 

JOHN  TROY, 

G.  C.  W EH  LING. 

Mr.  Goodwin :  I  move  the  report  be  received. 

The  motion  was  seconded  by  several  members.  Carried. 

REPORT  OF  SUB-COMMITTEE  ON  STANDARDIZING 

OF  TOOLS. 

Mr.  Lucas :  Mr.  President,  have  we  had  a  report  from  the 
Committee  on  Standardizing  Tools? 

The  President:  No,  not  yet,  but  we  will  come  to  it. 

The  Secretary  :  The  report  is  here.  I  was  going  to  bring  it 
up  under  Miscellaneous  Business. 

Louisville,  Ky.,  April  30,  1909. 
Officers  and   Members   International   Master   Boiler  Makers' 

Association: 

The  undersigned,  to  whom  was  referred  the  reoort  of  the 
Committee  on  Standardizing  of  Tools  and  Shop  Equipment, 
respectfully  recommend  that  the  Committee  be  continued  for 
another  year,  and  that  they  consult  with  manufacturers  for  the 
purpose  of  arriving  at  a  standard  for  punches,  dies  and  coup- 
ling. 

We  also  recommend  a  drift  pin. 

We  also  recommend  that  this  Committee  request  manu- 
facturers to  get  together  and  standardize  the  bushing  or  mouth 
piece  on  pneumatic  hammers. 

We  have  found  the  work  of  the  Committee  very  com- 
mendable, and  for  which  it  deserves  much  credit. 

I.  T.  KELLY, 
A.  N.  LUCAS, 
HENRY  L.  AYR  ATT  EN. 

The  President:  You  have  heard  the  final  report  of  the 
Committee  on  Standardizing  of  Shop  Tools  and  Equipment. 
What  is  the  pleasure  of  the  meeting? 

Mr.  Patrick:  I  move  the  report  be  accepted,  and  the  Com- 
mittee discharged,  and  the  report  be  turned  over  to  the  Com- 
mittee which  I  believe  will  be  continued  for  another  year. 

Mr.  Troy:  I  second  the  motion. 
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Mr.  Goodwin:  Mr.  Patrick  is  wrong  about  discharging 
the  Committee. 

Mr.  Smythe :  He  speaks  of  this  second  Committee  that 
was  appointed. 

The  Secretary :  Is  this  a  continuation  of  the  Committee 
signing  this  report  or  the  old  Committee? 

The  President :  This  Committee  here. 

The  Secretary :  Is  this  report  to  be  included  in  the  official 
proceedings  of  the  Convention? 

The  President :  Mr.  Kelly,  let  us  hear  from  you.  Does  this 
Committee  wish  to  have  the  old  Committee  continued  for  one 
year? 

Mr.  Kelly:  That  was  the  understanding. 

The  President:  That  would  hardly  be  possible.  The 
Committee  has  been  dismissed  and  we  have  selected  a  new 
Committee. 

Mr.  Kelly:  We  are  not  particular  about  that  as  long  as 
another  committee  takes  it  up. 

Mr.  WagstafT :  I  thought  that  was  one  of  the  standing 
Committees  to  serve  annually. 

The  President :  The  motion  before  the  house  is  that  we 
accept  the  report  of  the  Committee  on  Standardizing  Shop 
Tools  and  Equipment,  and  the  Committee  be  continued  for  one 
year. 

The  question  was  put  by  the  Chair,  and  a  vote  being 
taken,  the  motion  was  carried  unanimously. 

Mr.  Wanberg:  I  don't  know  whether  I  am  out  of  order 
or  not,  but  I  feel  that  we  ought  to  say  a  few  words  in  behalf 
of  the  "Boiler  Maker",  a  very  able  paper  that  is  published  for 
the  benefit  of  boiler  makers.  I  feel  that  every  master  boiler 
maker  should  take  an  interest  in  this  paper. 

The  President :  We  all  know  that  it  is  a  very  able  journal, 
and  each  and  every  one  of  us  should  advertise  it  as  much  as 
possible  wherever  we  go.  I  don't  believe  there  is  a  better 
journal  in  this  country. 

Mr.  Goodwin :  It  is  the  only  one. 

The  Secretary :  I  have  three  applications  for  member- 
ship which  have  not  been  voted  on. 

Mr.  Goodwin :  I  move  they  be  initiated  in  due  form. 

The  Secretary:  Do  you  think  we  could  do  it  here. 
Mr.  Goodwin :  Yes,  I  believe  so. 

Mr.  Wanberg:  I  move  the  applications  be  accepted.  Car- 
ried. 
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REPORT  FROM  THE  WOMEN'S  AUXILIARY. 

The  Secretary :  Mrs.  Laughridge,  the  new  Secretary  of  the 
Women's  Auxiliary,  has  asked  me  to  present  at  this  session 
the  following  acknowledgement,  and  to  say  that  last  year  they 
gave  their  written  acknowledgement  to  a  member  of  the  As- 
sociation and  he  lost  it.  (Laughter.)  The  Secretary  will 
undertake  not  to  lose  this. 

"We,  the  ladies  of  the  Auxiliary  to  the  I.  M.  B.  M.  A.,  desire 
to  use  this  method  to  express  our  thanks  to  the  Supply  Men's 
Association  for  their  many  kindnesses  and  attention  shown 
us  during  our  stay  in  Louisville. 

"This  year  we  feel  that  words  entirely  fail  us  when  we 
attempt  to  express  our  gratitude,  owing  to  the  fact  that  the 
crowning  feature  of  our  entertainment,  the  banquet,  was  a 
strictly  dry  affair. 

"We  also  wish  to  express  our  high  appreciation  to  the 
Ewald  Iron  Company  for  the  dry  boat  which  they  furnished 
for  our  excursions.  We  wish  to  assure  them  that  the  com- 
plexions which  we  shall  carry  back  to  our  several  homes  will 
continue  to  remind  us  of  the  beautiful  river  which  is  the  pride 
of  their  city. 

"Realizing  the  vast  amount  of  money  expended  for  our 
pleasure,  and  knowing  that  it  is  the  desire  of  the  Supply 
Men's  Association  that  we  visit  all  points  of  interest,  in  jus- 
tice to  the  Association,  we,  in  chorus,  suggest  that  one  or  more 
members  of  the  Association  accompany  us  on  our  future  trips, 
if  their  business  interests  are  such  that  they  can  do  so. 

"Again  thanking  the  Association  for  all  the  manifold 
kindnesses  shown  us,  we  wish  to  assure  them  that  in  the  years 
that  are  to  come  we  shall  ever  have  in  mind  their  interests. 
"By  order  of  the  Committee  : 

"MRS.  LAUGHRIDGE, 
"MRS.  LUCAS, 
"MRS.  COOPER." 

The  President:  Is  there  any  further  miscellaneous  busi- 
ness? 

The  Secretary:  Nothing  more. 

The  President:  Any  unfinished  business? 

The  Secretary:  Nothing. 
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REPORT  OF  THE  COMMITTEE  ON  RESOLUTIONS. 

The  President:  Next  is  the  report  of  the  Committee  on 
Resolutions,  Mr.  John  H.  Smythe,  Chairman. 
To  the  Officers  and  Members  of  the  International  Master  Boiler 

Makers'  Association: 

Your  Committee  on  Resolutions  beg  leave  to  submit  the 
following  for  your  consideration  with  a  recommendation  for 
its  adoption : 

The  International  Master  Boiler  Makers'  Association  in 
convention  assembled  herewith,  spreads  upon  its  records  this 
expression  of  its  high  appreciation  of  the  happy  manner  in 
which  the  comfort,  enjoyment  and  entertainment  of  its  mem- 
bers and  their  families  has  been  promoted  during  the  Third 
Annual  Convention  of  the  Association  in  the  charming  and 
progressive  city  of  Louisville,  Ky. 

A  further  pleasure  is  experienced  in  bearing  testimony  to  the 
satisfaction  afforded  during  our  brief  sojourn  here  that  this 
metropolitan  gateway  to  the  South  was  selected  for  our  Con- 
vention. It  has  afforded  us  an  exceptional  opportunity  to  per- 
sonally know  the  proverbially  broad,  generous  and  delightful 
hospitality  always  so  freely  extended  by  Southern  people  to 
those  who  are  so  fortunate  as  to  become  their  guests,  and  of 
which  we  had  only  an  inkling.  We  now  perfectly  understand 
what  it  is  that  at  all  times  and  under  all  circumstances  has 
given  the  South  and  its  people  an  enviable  and  matchless 
reputation,  fully  justifying  the  great  pride  they  take  in  their 
institutions,  their  manifold  social  attractions,  and  the  spirit  of 
enterprise  and  determination  that  has  eliminated  the  ravages 
of  disaster,  placed  misfortunes  almost  beyond  recall,  brought 
substantial  growth  and  prosperity  and  insured  to  future  gen- 
erations the  unlimited  enjoyment  of  the  material  benefits  of 
human  existence. 

These  thoughts  and  sentiments  were  quickly  prompted 
by  the  kindly  welcome  and  greeting  extended  by  His  Honor, 
James  F.  Grinstead,  Mayor,  and  the  Hon.  Frederick  W.  Keis- 
ker,  president  of  the  Commercial  Club  of  Louisville ;  Mr. 
Theodore  H.  Curtiss,  Superintendent  of  Machinery;  Mr.  C.  H. 
Rae,  General  Master  Machanic,  and  Mr.  H.  C.  May,  Master 
Mechanic  of  the  Louisville  &  Nashville  Railroad,  and  which 
have  been  emphasized  by  personal  experience  that  will  always 
serve  to  make  our  stay  a  pleasant  memory.  The  best  that  we 
could  possibly  have  expected  has  been  more  than  realized, 
and  we  will  return  to  our  homes  and  daily  avocations  with  but 
one  deep  regret — that  we  could  not  remain  longer  and  further 
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extend  our  knowledge  of  what  the  South  is,  and  what  it  is 
doing-;  and  of  which  Louisville,  its  people  and  its  business 
activities  and  accomplishments  are  such  a  lively,  profitable 
example.  In  this  connection  we  find  occasion  to  refer  with 
pleasure  to  the  Hotel  Seelbach  to  commend  its  management 
and  its  excellent  accommodations  for  convention  purposes,  and 
to  thank  its  managers  for  having  done  so  much  to  make  our 
stay  agreeable. 

We  are  again  deeply  indebted  to  the  members  of  the 
Supply  Men's  Association,  individually  and  collectively,  for 
the  happy  as  well  as  successful  manner  in  which  they  have 
provided  creature  comforts,  and  those  social  divertisements 
which  are  always  a  source  of  relief  to  mental  and  physical 
strain.  Our  convenience  and  enjoyments  have  evidently  had 
their  constant  personal  solicitude  and  as  beneficiaries  thereof 
we  find  occasion  for  gratulation  and  grateful  acknowledge- 
ment. How  thoroughly  the  importance  of  the  position  our 
Association  occupies  before  the  world  is  understood,  and  that 
our  work  is  recognized  of  widespread  value  has  been  demon- 
strated in  the  liberal  space  and  close  attention  accorded  our 
proceedings  by  the  daily  newspapers  of  Louisville.  We  de- 
sire to  thank  them  very  heartily  for  this  mark  of  their  con- 
sideration, and  with  equal  effect  we  would  accord  a  need  of 
praise  and  tribute  to  the  technical  press,  especially  the  Boiler 
Maker  and  Railway  Journal  and  its  representatives  for  the 
liberal  recognition  we  have  always  received  from  them. 

A  matter  of  pride  and  gratification  is  the  stability  of  the 
Women's  Auxiliary,  and  which  through  the  attendance  of  its 
members  is  a  source  of  perpetual  sunshine,  zest  and  happi- 
ness at  our  conventions.  Woman  is  man's  radiant  and  inspir- 
ing companion  and  counselor,  and  so  long  as  he  keeps  her  by 
his  side  he  is  assured  of  protection,  guidance,  and  whatever 
measure  of  success  he  attains  by  honest,  conscientious  effort. 

Finally  our  work  would  lack  that  graceful  finish  afforded 
in  a  rightful  and  just  recognition  of  merit,  and  so  we  make 
special  acknowledgement  to  the  officers  of  the  Association, 
who  during  the  past  year  so  carefully  and  efficiently  conducted 
its  affairs  with  due  regard  for  its  greatest  welfare  and  best 
interest,  and  whose  reward  comes  in  the  splendid  success  of 
this  Convention  that  is  the  crowning  feature  of  their  able  admin- 
istration. 

J.  H.  SMYTHE, 
P.  F.  FLAVIN, 
JNO.  MCKEOWN. 
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Mr.  Wagstaff:  When  I  landed  in  Louisville  on  this  trip, 
about  the  first  gentleman  who  was  in  the  lobby  of  the  hotel  to 
shake  hands  with  me  and  give  me  welcome  was  the  General  Mas- 
ter Mechanic  of  the  Louisville  &  Nashville  Railroad,  Mr.  Rae. 
Shortly  afterward  I  found  Mr.  Rae  on  the  sidewalk  hustling  the 
members  to  where  they  could  find  the  best  hotel  accommodations, 
and  I  don't  think  any  man  has  worked  harder  to  make  us  com- 
fortable in  this  city  than  Mr.  Rae.  If  it  would  be  consistent,  I 
would  respectfully  request  that  Mr.  Rae's  name  appear  in  the 
resolutions  with  Mr.  Curtiss  and  Mr.  May. 

Mr.  Smyth e :  I  think  Mr.  Rae's  name  is  in  the  resolution. 

The  President :  If  it  is  not,  it  shall  be. 

Mr.  Wagstaff:  Pardon  me,  if  I  made  a  mistake.  I  would 
rather  be  out  of  order  myself  than  have  it  overlooked. 

The  President:  If  it  is  not  in,  it  is  an  oversight  and  our  at- 
tention should  be  called  to  it. 

The  President :  What  do  you  wish  to  do  with  the  report  of 
the  Committee  on  Resolutions? 

Mr.  Laughridge:  I  move  a  rising  vote  accepting  the  resolu- 
tions with  thanks  to  the  Committee  for  their  efficient  work. 

Mr.  Wheeling :  I  second  the  motion. 

A  rising  vote  was  taken  and  the  motion  carried  unanimously. 

NEXT  PLACE  OF  MEETING. 

The  President:  The  next  order  of  business  will  be  the  se- 
lection of  a  suitable  place  for  our  next  annual  convention.  Be- 
fore this  matter  comes  up  I  wish  Mr.  Slate  would  give  us 
his  ideas  as  to  where  and  how  the  supply  men  would  like  to  see  us. 

Mr.  Slate :  I  don't  know  that  I  have  any  right  to  say  any- 
thing as  to  where  the  location  of  your  next  convention  shall  be. 
There  are  a  few  things  to  be  considered  in  regard  to  this  matter, 
and  one  is  attendance.  I  don't  mean  attendance  of  supply  men, 
because  they  can  go  anywhere  if  they  want  to,  but  I  mean  your 
own  attendance.  The  number  of  your  own  members  who  will 
attend  your  meeting.  Personally  I  don't  believe  it  wise  for  a 
convention  like  this  to  go  to  a  big  city,  there  are  too  many  coun- 
ter-attractions. Secondly,  your  convention,  in  my  estimation, 
should  be  centrally  located,  and  I  believe  any  location  from  Buf- 
falo to  St.  Louis  is  all  right.  I  am  not  pulling  for  any  particular 
place.  I  have  not  sounded  the  supply  men.  I  have  talked  with 
a  few  of  them,  but  I  have  no  right  to  say  that  I  voice  their 
sentiments.  Personally,  however,  I  believe  that  Niagara  Falls 
is  the  place  to  take  the  convention,  or  some  city  of  that  size, 
I  am  not  pulling  for  Niagara  Falls,  but  I  mean  some  city  with- 
out too  many  counter-attractions.    As  I  said  last  night,  this  com- 
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vention  is  growing  in  importance  and  in  size  and  you  arc  bringing 
yourselves  to  the  attention  of  your  superior  officers  in  a  way  that 
is  gratifying,  not  only  to  yourselves  and  to  them,  but  to  outsiders. 
Pleasure  is  a  good  thing,  but  what  yon  are  after  is  the  discussion 
that  takes  place  in  the  convention,  and  1  believe  that  these  things 
should  be  taken  into  consideration  along  with  selecting  a  place 
where  you  are  likely  to  get  the  largest  number  of  members  pres- 
ent. (Applause). 

The  Secretary  read  the  report  of  the  Committee  on  suitable 
places  for  the  next  convention  as  follows  : 

Officers  and   Members   International   Master   Boiler  Makers' 
Association: 

We,  your  Committee  on  location  of  next  place  of  meeting, 
We,  your  committee  on  location  of  next  place  of  meeting, 

beg  to  submit  the  following  cities  for  your  consideration : 

Denver,  Col. ;  Omaha,  Neb. ;  Washington,  D.  C,  Niagara 

Falls,  Buffalo,  N.  Y. 

C.  E.  ELKINS, 
J.  J.  MANSFIELD, 
J.  J.  GREEN, 
T.  W.  LOWE, 

Committee. 

The  President :  You  have  heard  the  places  mentioned  by  the 
Committee  for  the  next  Convention.  It  would  perhaps  be  ad- 
visable to  ballot  on  these  places. 

Mr.  Goodwin :  I  don't  think  we  ought  to  hold  ourselves  to 
these  only.  I  don't  agree  with  some  parts  of  the  report  of  the 
Committee.  The  fact  is  that  most  of  the  members  of  this  As- 
sociation get  transportation,  and  we  must  consider  the  question 
of  being  able  to  get  transportation.  Two  or  three  years  ago  we 
experienced  some  trouble  and  had  to  change  our  meeting  place. 
Through  courtesy  and  good  feeling,  the  members  of  the  Associa- 
tion went  down  to  my  town,  Richmond,  but  we  were  forced  on 
account  of  not  being  able  to  get  transportation  to  Richmond  to 
change  the  place  of  meeting. 

The  President:  I  believe  it  would  be  a  good  idea  to  bring 
it  down  to  two  places  and  then  take  a  vote  on  it. 

Mr.  Elkins :  As  Chairman  of  the  Committee,  I  beg  to  say 
we  had  no  idea  of  cutting  out  any  other  towns  that  the  members 
wished  to  be  placed  in  nomination. 

Mr.  Hemphill :  In  order  to  get  this  mattter  before  the  Con- 
vention, I  move  that  the  report  be  received  and  that  an  informal 
ballot  be  taken  which  will  give  the  members  an  opportunity  to 
name  any  city  they  please.    If  there  be  six  voted  on  informally. 
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the  three  lowest  should  be  dropped  and  on  the  formal  ballot  the 
three  highest  be  voted  on. 

Mr.  Goodwin :  Do  I  understood  your  motion  is  that  any  city 
can  be  placed  in  nomination? 

Mr.  Hemphill :  Any  city  you  choose. 

The  motion  was  seconded  by  several  members  and  carried. 

Mr.  Hemphill :  The  three  highest  will  be  voted  on  formallv. 

Mr.  Goodwin:  Are  nominations  in  order? 

The  President :  Yes. 

A  Member :  I  propose  Niagara  Falls. 

Mr.  Lucas :  I  propose  Omaha. 

The  Chairman :  We  have  not  voted  on  the  motion  yet. 

The  question  was  put  by  the  Chairman  and  the  motion  car- 
ried unamimously. 

Mr.  Wilson :  I  would  like  to  place  in  nomination  St.  Louis. 
It  is  a  good  city  and  is  centrally  located.  Nearly  every  railroad 
of  any  size  has  a  trunk  line  connecting  with  it.  The  members 
will  have  no  trouble  getting  into  St.  Louis.  The  Association  has 
not  met  at  St.  Louis  since  I  have  belonged  to  it.  It  is  right  in 
the  center  of  the  country  and  from  nearly  every  point  a  nice  ride 
will  put  you  into  St.  Louis. 

Mr.  O'Neil :  Mr.  President,  I  would  ask  for  information. 
If  there  is  any  invitation  from  any  of  these  cities,  they  ought  to 
be  read. 

The  President :  It  would  not  do  us  any  good  now. 

Mr.  Goodwin:  As  far  as  I  am  concerned,  I  am  perfectly 
willing  to  go  anywhere.  Most  assuredly  I  am  only  anxious  to 
go  where  the  will  of  this  Convention  indicates.  While  we  are 
very  nvich  pleased  that  these  cities  have  sent  invitations,  we  can- 
not afford  to  go  too  far  west,  too  far  east,  too  far  south  nor 
too  far  north,  if  we  expect  to  get  the  attendance  we  are  looking 
for.  It  occurs  to  me  if  we  stay  in  the  middle  west  we  will  be 
more  than  compensated  in  the  way  of  membership.  I  place  in 
nomination  a  town  that  I  do  not  suppose  has  given  any  invitation. 
I  don't  agree  with  Mr.  Slate  in  reference  to  the  large  cities. 
The  members  of  this  Association  have  to  remain  at  work  in  this 
Convention  all  the  time  regardless  of  what  is  taking  place  on  the 
outside.    I  nominate  Cincinnati. 

Mr.  Young:  I  place  in  nomination  Chicago.  That  is  cen- 
trally located  and  everybody  can  go  there. 

Mr.  Patrick :  I  favor  Chicago. 

The  President:  We  have  Chicago. 

On  motion  the  nominations  were  closed  and  the  Convention 
proceeded  to  ballot  informally,  Mr.  Homer  and  Mr.  Laugh- 
ridge  being  appointed  tellers. 

Mr.  O'Neil :  With  due  courtesy  to  the  cities  placed  in  nomin- 
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ation  I  would  suggest  that  these  invitations  be  read  and  let  the 
members  know  what  the  invitations  are. 

The  Secretary  read  the  invitations  from  Niagara  Falls, 
Sandusky  and  Omaha. 

Mr.  O'Neil:  Mr.  President,  I  move  that  Denver  be  added 
to  that  list. 

The  President:  The  nominations  are  closed.    It  is  too  late. 
The  Secretary:  Shall  I  continue  the  reading  of  the  imi- 
tations? 

Mr.  Connor:  That  is  enough.    It  is  just  a  waste  of  time. 

Mr.  Wagstaff :  Yes,  it  is  a  waste  of  time. 

The  Secretary:  The  Denver  Convention  League  sends  a 
very  urgent  invitation,  indorsed  by  the  Governor  of  the  State, 
the  Secretary  of  the  Chamber  of  Commerce,  and  the  Mayor  of 
Denver. 

Mr.  O'Neil :  Mr.  President,  I  understand  that  some  of  the 
members  have  been  misled.  It  was  supposed  that  Denver  was 
on  the  list. 

The  President:  Did  you  nominate  Denver? 
Mr.  O'Neil :  Yes. 

The  President :  All  right,  Denver  is  included.  Now  pre- 
pare a  new  ballot. 

A  Member :  Denver  was  named  in  the  report,  and  recom- 
mended by  the  Committee.    Everybody  understood  that. 

The  President :  We  accepted  the  Committee's  report,  and 
afterwards  a  motion  was  made  for  the  members  to  nominate 
any  town  they  desired.  I  believe  Mr.  O'Neil  nominated  Den- 
ver and  we  did  not  hear  it. 

Mr.  Hemphill :  Denver  was  not  omitted,  and  the  report, 
which  was  accepted,  included  Denver. 

The  President :  I  made  the  mistake  myself  perhaps.  We 
will  ballot  over  again  with  Denver  added. 

Mr.  O'Neil :  I  would  like  to  make  a  motion  that  the  invita- 
tions from  Denver  be  read.    There  were  several. 

The  Secretary :  I  read  them. 

Mr.  Lowe :  There  were  other  cities  mentioned  in  the  re- 
port that  are  not  on  the  blackboard.  We  may  have  to  go  all 
over  it  again.    Buffalo  is  not  on  the  board. 

The  President:  Put  Buffalo  on  the  board,  too. 

Mr.  Wilson :  Washington,  D.  C,  was  in  the  report,  too. 

The  President:  Put  on  Washington,  D.  C. 

A  vote  by  ballot  was  taken  which  resulted  as  follows : 
Niagara  Falls,  28;  Omaha,  9;  Denver,  19;  Chicago,  13;  Wash- 
ington, 4;  Cincinnati,  15;  St.  Louis,  9. 


I Q2 


INTERNATIONAL  MASTER 


The  Secretary:  The  three  highest,  Mr.  President,  are 
Niagara  Falls,  28;  Denver,  19,  and  Cincinnati,  15. 

The  President :  We  now  ballot  for  Niagara  Falls,  Cincin- 
nati and  Denver. 

The  Secretary:  I  would  like  to  ask  if  this  is  to  be  a  formal 
ballot.    Does  this  decide  the  question? 

The  President :  We  have  three  cities  to  ballot  for.  Do 
you  wish  this  to  be  the  formal  ballot  or  ballot  again  for  the 
two  highest. 

Mr.  Patrick:  Mr.  President,  I  think  this  should  be  the 
formal  ballot,  provided  one  of  these  cities  gets  a  majority  of 
the  votes  cast. 

The  President:  That  is  correct.    Prepare  the  ballot. 

A  vote  by  ballot  was  taken,  which  resulted  as  follows: 
Niagara  Falls,  42;  Cincinnati,  41;  Denver,  22. 

The  Secretary :  Niagara  Falls  wins  by  one  vote. 

Several  Members :  No,  no. 

Mr.  O'Connor:  Denver  is  third  in  the  race.  I  move  that 
Denver  be  dropped,  and  we  vote  for  the  two  cities  that  stand 
highest,  Cincinnati  and  Niagara  Falls. 

The  President:  I  thought  that  was  the  understanding. 
We  will  have  to  vote  over  again. 

A  vote  by  ballot  was  taken,  which  resulted  as  follows : 
Niagara  Falls,  55 ;  Cincinnati,  56. 

The  President:  The  City  of  Cincinnati,  by  a  majority  of 
one  vote,  is  selected  as  the  place  of  meeting  for  our  next  Con- 
vention. 

Mr.  Troy :  I  move  that  the  vote  be  made  unanimous. 
Mr.  Wagstaff:  I  second  the  motion. 

The  question  was  put  by  the  Chair,  and  the  motion  car- 
ried unanimously. 

Mr.  Stafford :  The  supply  men  will  be  there. 

GOOD  OF  THE  ASSOCIATION. 

The  President :  The  next  order  of  business  is  good  for  the 
Association. 

Mr.  Flavin :  At  the  opening  of  this  Convention  our  records 
showed  200  members  in  bad  standing.  That  is  not  a  very 
good  showing.  I  think  it  is  the  duty  of  every  one  of  the  mem- 
bers present  to  appoint  himself  a  committee  of  one  to  attempt 
to  add  one  more  member  to  this  Association  before  our  next 
Convention.  I  cover  a  broad  section  of  the  country,  and  if  the 
Secretary  will  give  me  a  list  of  the  members  who  are  in  bad 
standing,  I  will  guarantee  they  will  have  a  hard  time  staying 
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out  until  next  Convention.  I  don't  believe  we  work  hard 
enough  for  the  organization.  If  we  would  point  out  to  the 
master  boiler  makers  of  this  country  the  benefits  to  be  de- 
rived from  the  Association,  we  could  increase  our  member- 
ship 30  per  cent  by  next  Convention.  I  believe  a  copy  of  the 
proceedings  of  the  Convention  should  be  sent  to  anyone  we 
think  we  could  get  in,  and  it  would  result  in  a  greal  increase  in 
membership. 

The  President:  Mr.  Flavin  has  done  more  to  increase  the 
membership  of  this  Association  than  any  other  member  I 
know  of.    He  is  always  doing  something  for  us. 

The  Secretary :  In  all  probability — and  the  statement  is 
made  without  much  fear  of  successful  contradiction — in  the 
entire  list  of  this  Association  no  one  has  had  to  endure  more 
worry  and  anxiety  than  the  Secretary.  In  Cleveland  three 
years  ago  in  a  measure  you  made  me  a  boiler  maker.  At  that 
time  it  was  my  privilege  to  tell  you  something  about  organi- 
zation and  how  success  for  the  consolidation  that  resulted  in 
this  organization  was  to  be  gained.  Pardon  me  if  at  this  time 
it  is  supplemented  with  the  statement  in  this  Convention  that 
the  seed  it  was  sought  to  sow  at  that  time  did  not  fall  on  good 
ground.  There  has  been  a  lack  of  cultivation  essential  to  the 
reaping  of  a  rich  harvest.  If  you  recall  my  words  of  that 
time,  they  were  designed  to  drive  home  to  every  member  that 
the  sole  secret  of  successful  growth  in  membership  was 
individual  responsibility.  In  this  connection,  let  me  tell  you  a 
story.  You  had  bullfrogs  and  bulldogs  and  various  other 
things  last  night,  and  permit  me  to  ring  in  St.  Patrick's  Day 
along  with  the  Mulligan  Guards  of  Boston,  Massachusetts. 

St.  Patrick's  Day  was  approaching  and  the  Guards  had  a 
meeting.  It  was  called  for  the  purpose  of  determining  whether 
it  would  be  wise  to  parade  on  St.  Patrick's  Day,  and  the 
President  called  for  motions  and  expressions  of  opinion.  One 
member  arose  and  said,  "Mr.  Prisklent,  I  think  it  is  quite  in 
order  that  the  Mulligan  Guards,  of  Boston,  Massachusetts, 
turn  out  on  St.  Patrick's  Day  and  show  their  strength  in  the 
community.  I  move  you  that  we  have  a  procession,  that  we 
hire  a  band  of  music,  and  that  an  appropriation  of  $75.00  be. 
made  from  the  treasury  to  pay  for  the  music,  and  Father 
Murphy  can  walk  ahead  of  the  procession  on  a  horse.  (Laugh- 
ter.)   Then  he  sat  down. 

Another  member  arose  and  said,  "Mr.  Prisklent,  I  am 
entirely  in  sympathy  with  the  gentleman  who  has  just  sat 
down  after  making  those  beautiful  remarks;  but,  sir,  we  ought 
not  to  engage  in  any  extraordinary  extravagance,  and  1  think 
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that  is  what  it  amounts  to,  considering  the  condition  of  our 
treasury,  to  go  out  and  hire  a  band  of.  music  for  the  pro- 
cession. I  think  it  is  quite  in  order  that  we  should  turn  out 
to  show  the  strength  of  the  Mulligan  Guards  of  Boston, 
Massachusetts,  in  the  community,  but  I  think  we  will  do  just 
as  well  if  we  vote  $50.00  for  a  fife  and  drum  corps."  (Laugh- 
ter. )    And  he  sat  down. 

A  third  man  arose  and  said,  "I  am  entirely  in  accord  with 
the  speakers  and  especially  the  last  one ;  I  do  not  believe  in 
making  any  extravagant  appropriation.  Mr.  Prisident,  1 
have  made  up  my  mind  that  it  would  do  just  as  much  good  to 
spend  $25  and  have  a  string  band."  (Laughter.)  And  he 
sat  down.  And  then  a  little  veteran  of  the  organization  with 
whitened  hair  arose,  and  with  a  quavering  voice  said,  "Mr. 
Prisident — "  and,  like  we  hear  in  this  Convention  sometimes, 
somebody  said  "Louder."  "Mr.  Prisident,  I  am  in  favor 
of  the  procession.  I  think  it  is  all  right.  We  ought  to  have  a 
parade  to  show  the  stringth  of  the  Mulligan  Guards  in  the 
community.  I  am  also  entirely  agreeable  to  the  idea  that  we 
oug'ht  not  to  have  this  extraordinary  expenditure  of  money. 
I  move  you  that  we  abandon  the  idea  of  having  music,  and 
have  a  calcium  light.  (Laughter.)  That  broke  the  backs  of 
the  other  speakers,  whereupon  another  venerable  member  said: 

"Mr.  Chairman,  I  am  a  great  admirer  of  the  intelligence  of 
the  gentleman  that  moved  to  have  a  parade  of  the  Mulligan 
Guards  of  Boston,  Massachusetts,  on  St.  Patrick's  Day  to 
show  their  strength  in  the  community,  and  Father  Murphy 
walking  ahead  of  the  procession  on  a  horse.  I  have  listened  to 
the  motions  and  talk  about  spending  money  in  the  proper  way, 
and  we  ought  to  indulge  them ;  but  the  last  speaker,  I  am  sorry 
he  said  what  he  did,  because  it  looks  to  me  like  I  am  showing 
him  disregard ;  but  I  want  the  members  of  this  organization  to 
know  that  I  respect  him  to  the  limit,  but  I  want  to  know,  Mr. 
Prisident,  if  we  are  going  to  have  this  parade  to  show  our 
strength  in  the  community,  how  in  hell  are  you  going  to  get 
any  music  out  of  a  calcium  light."    (Laughter  and  applause.) 

Now,  then,  how  are  you  going  to  bring  up  this  organiza- 
tion and  increase  its  membership  by  simply  shining  before 
them  and  making  no  music?  Have  your  parade,  but  when  you 
parade,  use  your  music,  which  will  make  the  advantages  of 
the  Association  apparent  to  every  boiler  maker  in  this  coun- 
try. Make  your  music  so  loud  that  he  will  be  unable  to  for- 
get it,  and  keep  it  up.  Keep  dinning  it  in  their  ears  until 
they  have  no  other  refuge  except  this  Association.  Then  each 
will  plank  down  his  five  dollars,  and  have  an  application 
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presented  to  the  Association,  indicating  that  he  wishes  to  en- 
roll and  be  among  a  lot  of  good  fellows.  (Applause.) 

Mr.  Doarnberger :  We  arc  speaking  about  increasing  our 
membership  and  particularly  the  attendance  at  our  annual  meet- 
ings. We  all  know  there  is  a  scarcity  of  foremen  of  contract 
shops.  I  don't  believe  there  are  five  in  this  meeting.  I  believe 
it  would  be  a  good  idea  to  have  a  representative  go  to  Detroit  in 
August  and  place  before  the  Manufacturers'  Association  the  ne- 
cessity of  sending  their  foremen  here.  Only  one  thing  keeps 
them  away.  The  foreman  boiler  makers  of  the  railroad  shops 
have  the  advantage  of  transportation,  and  many  of  us  are 
being  reimbursed  for  our  expenses,  where  they  have  to 
foot  the  whole  bill.  I  therefore  move,  and  I  hope  the  Association 
will  sec  fit  to  concur,  that  we  send  a  delegate  to  Detroit  to  the 
Manufacturers'  Association  to  urge  them  to  have  their  foremen 
attend  these  conventions. 

The  President :  W e  have  a  member  in  this  organization  who 
is  also  a  member  of  the  Master  Mechanics'  organization,  and  I 
don't  know  a  better  man  in  the  world  to  send  to  the  Master  Me- 
chanics' Convention  with  this  object  in  view — to  urge  them  to  send 
their  foremen  to  our  Convention.  These  foremen  are  willing 
to  come,  as  just  stated,  but  they  have  to  pay  their  own  expenses, 
and  in  addition  to  that,  it  is  not  agreeable  at  all  times  to  their 
employers  to  allow  them  to  go  to  the  Convention  or  they  do  nor 
care  to  sacrifice  the  time.  The  member  I  refer  to  is  Past 
President  WagstafT.  I  believe  it  would  be  a  good  idea  to  dele- 
gate him  to  take  this  matter  up  with  the  manufacturers  and  try 
to  induce  them  to  send  their  foreman  boiler  makers  to  our  Con- 
vention. 

Mr.  Lucas:  Mr.  Doarnberger's  remarks  and  motion  referred 
to  the  manufactu  rers,  the  contract  manufacturers,  and  not  to  the 
Master  Mechanics. 

The  President:  I  meant  the  manufacturers,  the  American 
Manufacturers'  Association.  I  believe  it  would  be  wise  to  have 
Mr.  WagstafT  delegated  because  he  is  a  member  of  the  Master 
Mechanics'  Association. 

Mr.  Kelly:  I  move  that  this  Association  send  Mr,  Wagstaff. 

Mr.  Flavin :  I  second  the  motion. 

The  question  was  put  by  the  Chair  and  carried  unanimously. 

Mr.  WagstafT :  Mr.  President  and  fellow  members  of  the 
International  Master  Boiler  Makers'  Association:  If  we  send  a 
delegate  to  the  Manufacturers'  Association  to  join  with  them  in 
their  Convention,  who  is  to  have  uppermost  in  his  mind  the  rep- 
resenting of  our  organization  and  to  plead  with  those  gentlemen 
to  see  that  their  foremen  are  encouraged  to  join  our  organiza- 
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tion,  he  should  he  a  representative  man,  someone  who  understands 
why  the  manufacturers  are  meeting  and  is  acquainted  with  many 
of  them,  so  that  he  could  do  some  personal  work.  I  believe  if 
you  consider  the  duties  incumbent  upon  this  delegate,  you  would 
pernaps  want  to  change  your  mind  and  send  somebody  that 
could  represent  the  Association  more  efficiently  than  your  humble 
servant.  However,  if  it  is  your  wish  to  have  me  go,  I  assure 
you  that  the  interests  of  this  Association  will  be  uppermost  in 
my  mind  at  all  times,  so  that  we  may  have  more  foremen  of  the 
manufacturers'  shops  with  us  in  the  future. 

Mr.  Doarnberger:  I  believe  it  would  be  proper  for  our  Sec- 
retary and  President  to  communicate  with  the  Secretary  and 
President  of  the  Manufacturers'  Association  in  regard  to 
Mr.  WagstarT's  recognition  there. 

The  Fresident:  That  will  be  done. 

PRESIDENT  CONRATH'S  VALEDICTORY. 
The  President :  As  the  time  for  the  final  adjournment  of  thi« 
Convention  is  near,  this  will  perhaps  be  my  last  opportunity  to 
express  to  you  my  sincere  thanks,  especially  to  the  committees, 
officers  and  Executive  Board  for  the  loyal  support  given  me 
during  the  year.  I  do  not  want  to  detain  you  very  long,  but  I 
do  feel  indebted  to  the  committees,  the  Executive  Board  and  its 
able  Chairman.  If  there  has  been  any  success  in  the  past  year, 
the  credit  is  due  to  them  and  to  our  Secretary.  They  have  ex- 
erted themselves  to  make  this  organization  and  especially  this 
Convention,  a  success.  If  there  is  any  credit,  it  is  due  to  them 
for  their  untiring  energy.  I  have  been  with  you  and  shall  be, 
heart  and  soul,  as  long  as  I  am  here.  This  work  appeals  to  me 
at  all  times.  Your  occupation  carries  with  it  large  responsibili- 
ties. It  is  a  worthy  one.  It  is  one  that  needs  a  little  more  than 
ordinary  intelligence  and  ability.  We  all  realize  how  important 
boiler  work  is.  Improvements  are  being  made  from  one  end  ot 
the  country  to  the  other,  and  it  is  necessary  to  keep  pace  with 
them.  Our  studies  and  our  work  must  be  continuous.  Our 
work  is  not  from  sunrise  until  sunset,  but  for  ail  time.  That 
we  have  to  learn  as  long  as  we  are  here  is  plainly  evident  to 
my  mind,  for  I  have  been  in  the  business  22  years  and  I  am  still 
learning.  Your  work  requires  very  close  attention.  Don't  sac- 
rifice quality  for  quantity.  Prepare  your  work  carefully  and 
make  very  close  inspections,  for  you  know  the  results  of  poor 
workmanship  and  poor  inspection.  Your  work  is  not  before 
your  eyes  like  that  of  other  mechanics,  but  you  are  obliged  to 
jump  into  fireboxes  and  crawl  into  shells  in  order  to  ascertain 
that  it  is  safe  and  sound,  before  you  allow  it  to  leave  your  hands. 
Never  lose  sight  of  the  factor  of  safety.    Keep  it  before  you  at 
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all  times.  Your  organization  will  grow  from  time  to  time  with 
the  proper  officers  and  energetic  members.  You  will  carry  it  step 
by  step  to  the  highest  point  of  efficiency.  Accept  my  sincere 
thanks  once  more  for  the  loyal  support  given  me  during  the  past 
year.  The  committeemen  who  took  part  with  me  in  the  work, 
iabored  untiringly.  They  sacrificed  both  time  and  money.  Nearl) 
all  their  leisure  hours  were  devoted  to  the  Association.  Give  the 
same  support  to  the  newly  elected  officers,  for  without  it  theii 
efforts  will  be  of  no  avail.  It  is  not  possible  for  one  man  to 
take  hold  of  an  organization  like  this  and  carry  it  on  to  success. 
Each  and  every  one  of  you  when  you  go  home  should  not  con- 
sider that  your  work  has  been  done,  but  keep  on  working,  and 
when  asked  by  mail  to  support  some  committee,  to  make  some 
suggestion  or  give  your  experience,  kindly  do  so  and  help  to 
promote  the  best  interests  of  the  Association.  By  doing  this  you 
will  in  time  have  one  of  the  finest  organizations  there  is  in  the 
mechanical  world.    I  thank  you.  (Applause.) 

ELECTION  OF  OFFICERS. 

The  President:  We  will  proceed  with  the  election  of  officers 
/if  there  is  nothing  else  to  be  said  as  to  good  of  the  Association. 

Mr.  Goodwin :  I  feel  very  much  complimented  by  what  the 
President  has  said  in  expressing  his  appreciation  of  the  work 
done.  As  one  of  the  committeemen,  I  feel  very  gratified  in- 
deed. The  President  gave  the  committees  all  the  support  within 
his  power  and  was  always  faithful  in  every  sense  of  the  word. 
I  believe  the  Chairman  of  the  Executive  Board  comes  in  touch 
with  the  working  members  of  the  organization  a  little  more  close- 
ly than  anyone  else  with  the  exception  of  the  Secretary.  In  fact, 
as  you  are  all  aware,  chieflly  all  the  business  passes  through  the 
Secretary's  hands,  with  which  the  Executive  Board  is  in  touch. 
We  have  a  Vice-President  who  is  one  of  the  ablest,  one  of  the 
truest,  and  one  of  the  sincerest  men  with  whom  I  have  ever  had 
the  pleasure  of  being  acquainted.  We  have  a  punch  here  that 
we  expect  to  punch  him  with.  It  has  been  presented  by  the 
Cleveland  Tool  Company.  We  have  been  honored  in  many  re- 
spects by  the  people  of  Louisville,  in  extending  to  us  the  hospi- 
talities of  this  'beautiful  city,  and  to  show  the  appreciation  of  the 
members  of  this  Association,  I  wish  to  place  in  nomination  for 
President  one  of  the  biggest  men  I  ever  met,  in  heart  and  voice, 
though  small  in  stature,  Mr.  Arthur  E.  Brown.  (Applause.) 

Mr.  Gray:  I  nominate  Mr.  A.  M.  Lucas  of  Milwaukee. 

Mr.  Laughridge :  I  move  the  nomination  be  closed. 

The  motion  was  seconded  by  several  members  and  carried. 

Mr.  Lucas :  I  would  like  to  say  a  few  words. 

The  President :  You  cannot  now.    It  is  too  late. 
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A  vote  by  ballot  was  taken  which  resulted  as  follows : 

Total  number  of  votes  cast,  87 ;  Brown,  68 ;  Lucas,  19. 

The  President :  Vice-President  Arthur  E.  Brown  is  elected  as 
your  presiding  officer  for  the  next  12  months. 

Mr.  Lucas :  I  move  that  the  Secretary  be  instructed  to  cast 
the  vote  of  the  Association  for  Arthur  E.  Brown  as  President,  to 
make  it  unanimous. 

The  motion  was  seconded  by  several  members  and  carried. 

The  Secretary  cast  the  ballot  and  Mr.  Brown  was  declared 
the  unanimous  choice  of  the  Association  for  President  for  the 
ensuing  year. 

Mr.  Brown :  Mr.  President,  permit  me  to  stand  on  the  com- 
mon level. 

The  President:  No,  come  up  on  the  platform  where  you 
belong.  (Laughter.) 

Mr.  Brown:  Mr.  President  and  kind  friends  of  the  Associa- 
tion, I  say  kind  from  the  fact  that  you  are  kind,  from  the  fact 
that  you  have  been  kind,  and  from  the  fact  that  I  know  you  will 
always  be  kind.  I  trust  that  I  may  merit  your  confidence  and  be 
worthy  of  the  honor  you  have  bestowed  upon  me.  I  trust  that 
in  the  ensuing  year  I  will  give  you  no  cause  to  regret  this  act. 
I  did  not  solicit  the  presidency  of  your  Association,  but  I  believe 
in  abiding  by  the  will  of  the  members.  I  hope  during  the  ensuing 
year  the  retiring  officer  will  give  me  all  the  assistance  I  may 
need,  and  I  am  sure  he  will.  I  carried  the  message  to  the  Asso- 
ciation last  evening  to  extend  to  whoever  you  made  President 
the  helping  hand.  As  your  President,  I  shall  put  forth  all  the 
energy  I  can  to  make  the  convention  which  convenes  in  Cincin- 
nati a  year  from  now  a  success.  I  thank  you,  gentlemen,  and 
will  add  to  that  my  thanks  to  the  Cleveland  Tool  Company, 
which  has  remembered  me  so  kindly  with  this  little  paper  weight. 
I  trust  that  health  and  prosperity  will  prevail  over  the  Associa- 
tion until  we  meet  again,  and  in  conclusion  may  "God  be  with 
you  till  we  meet  again."  (Applause.) 

The  President:  (Mr.  Brown  in  the  chair.)  Next  in  order 
will  be  the  election  of  the  First  Vice-President. 

Mr.  Laughridge :  I  nominate  our  worthy  Third  Vice-Presi- 
dent, who  does  not  need  an  introduction,  Mr.  A.  M.  Lucas,  for 
First  Vice-President. 

Mr.  McKeown :  Sir,  I  nominate  Mr.  C.  A.  Lester.. 

Mr.  Bowman :  I  move  the  nominations  be  closed  and  we  pro- 
ceed with  the  balloting. 

The  motion  prevailed  and  ballot  was  taken  which  resulted  as 
follows : 

Total  number  of  votes  cast,  70;  Lucas,  53;  Lester,  17. 
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The  President:  Your  choice  for  First  Vice-President  is  Mr. 
Lucas  of  Milwaukee. 

Mr.  Lester:  I  move  that  the  vote  he  made  unanimous  for. 
Mr.  Lucas.  Carried. 

The  Secretary  cast  one  ballot  for  the  Association  unani- 
mously electing  Mr.  Lucas  First  Vice-President. 

Mr.  Lucas :  Mr.  President  and  fellow  members,  I  assure 
you  that  I  appreciate  the  honor  of  being  elected  First  Vice- 
President  of  this  Association.  I  am  proud  to  be  one  of  you.  I 
am  proud  of  my  running  mate.  I  have  admired  him  for  the 
last  four  years,  and  I  assure  you  I  will  work  in  harmony  with 
the  officers  elected  as  well  as  the  members  of  the  Association, 
and  it  will  be  my  pleasure  to  do  all  I  can  at  all  times.  (Ap- 
plause.) 

The  President :  Next  in  order  will  be  nominations  for  Sec- 
ond Vice-President. 

Mr.  Conrath :  I  wish  to  place  in  nomination  for  Second 
Vice-President  one  of  our  worthy  members  who  has  labored 
with  us  for  many  years,  wiho  has  proven  very  valuable  during 
the  past  year.  He  was  Chairman  of  the  Committee  on  Rules 
and  Formulae,  and  he  has  presented  an  able  paper  to  this  Con- 
vention.   I  nominate  Mr.  Charles  P.  Patrick.  (Applause.) 

Mr.  Elkins :  I  move  the  nominations  be  closed  and  Mr. 
Patrick  elected  Second  Vice-President. 

The  President :  Mr.  Charles  P.  Patrick  has  been  placed  in 
nomination  for  Second  Vice-President,  and  it  has  been  moved 
and  seconded  that  the  nominations  be  closed. 

The  question  was  put  by  the  Chair  and  carried  unani- 
mously. 

Mr.  Conrath :  I  move  that  our  Secretary  cast  one  ballot  for 
Charles  P.  Patrick,  for  Second  Vice-President. 
Mr.  Letteri :  I  second  the  motion. 

The  question  was  put  by  the  Chair  and  carried  unanimously. 
The  Secretary  cast  one  ballot  for  the  Association  unanimously 
electing  Mr.  Patrick  Vice-President. 

Mr.  Patrick:  Mr.  President  and  fellow  members,  I  feel 
very  much  flattered  by  your  selection  of  me  as  Second  Vice- 
President.  I  beg  to  assure  you  that  I  will  be  with  you  and  the 
Association  during  the  coming  year  as  I  always  have  been  since 
I  became  a  member.  (Applause.) 

The  President:  Next  in  order  will  be  nominations  for  Third 
Vice-President. 

Mr.  Linderman  :  If  I  am  in  order  I  desire  to  place  in  nomina- 
tion the  name  of  a  man  who  is  not  here   for  the  office  of 
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Third  Vice-President,  who  was  unavoidably  detained.  I  know 
his  heart  is  wiith  the  Association.  I  nominate  Mr.  George  W. 
Bennett. 

Mr.  Smythe:  Our  Constitutions  and  By-Laws  prohibit  that. 
I  am  a  close  friend  of  Mr.  Bennett,  but  I  think  that  would  be 
violating  the  Constitution  and  By-Laws. 

The  President:  It  was  done  before,  I  think,  under  similar 
circumstances,  Mr.  Smythe.  I  think  the  Convention  should  set 
aside  the  rules  in  favor  of  Mr.  Bennett,  because  he  was  un- 
avoidably detained. 

Mr  Smythe :  Then,  Mr.  Chairman,  I  move  that  we  suspend 
the  rules. 

Mr.  El  kins  :  I  second  the  motion. 

Mr.  Wanberg:  We  have  with  us  a  man  who,  I  believe,  would 
fill  the  office  very  satisfactorily,  and  I  place  in  nomination  Mr. 
Wratten,  of  Racine,  Wis. 

Mr.  C.  J.  Murray :  I  place  in  nomination  Mr.  C.  E.  Lester 
for  Third  Vice-President. 

Mr.  WagstafT:  I  move  the  nominations  be  closed.  Carried. 

A  vote  by  ballot  was  taken,  with  the  following  result : 

Total  number  of  votes  cast,  49;  Bennett,  17;  Wratten,  17; 
Lester,  15. 

A  member:  We  have  sent  a  delegate  to  the  Manufacturers' 
Association  and  Mr.  Wratten  as  a  contract  man.  Wouldn't  it  be 
well  if  we  put  him  in  as  one  of  our  Vice-Presidents. 

The  President :  We  will  have  to  take  a  new  ballot  for  Mr. 
Bennett  and  Mr.  Wratten. 

A  second  ballott  was  taken  with  the  following  resutl : 

Total  num'ber  of  votes  cast,  53;  Wratten,  36;  Bennett,  17. 

The  President:  Mr.  Wratten,  having  the  largest  number  of 
votes,  I  declare  him  elected  Third  Vice-Presklent. 

The  President :  Nominations  for  Fourth  Vice-President  are 
now  in  order. 

Mr.  Gray:  I  wish  to  place  in  nomination  for  Fourth  Vice- 
President  Mr.  Lowe,  of  Winnipeg,  Can. 

Mr.  Wilson :  I  move  the  nominations  be  closed. 

Air.  Laughridge:  I  second  the  motion.  Carried. 

Mr.  Wilson :  I  move  the  Secretary  cast  one  ballot  for  Mr. 
Lowe. 

Mr.  Laughridge:  I  second  the  motion. 

The  motion  was  carried  unanimously,  and  the  Secretary  cast 
one  ballot  for  the  Association  unanimously  electing  Mr.  Lowe 
Fou  r th  Vice-Pr es  id e  n t . 

The  President:  Next  in  order  will  (be  nominations  for  Fifth 
Vice-President. 
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Mr.  Goodwin:  Owing  to  the  valuable  services  one  of  our 
members  has  rendered,  to  my  knowledge,  during  the  last  four  or 
five  years,  and  who  would  be  present  with  us  today  if  it  was 
not  for  his  inability,  I  really  think  it  would  be  a  mistake  for  us 
to  overlook  our  former  Fifth  Vice-President,  Mr.  George  W. 
Bennett.  I  hope  it  is  the  will  of  this  Convention  that  he  be 
nominated. 

Mr.  S  my  the :  I  move  the  nominations  be  closed,  and  the  Sec- 
retary cast  a  unanimous  ballot  for  Air.  Bennett  for  Fifth  Vice- 
President.  Carried. 

The  Secretary  cast  one  ballot  for  the  Association  unanimous- 
ly electing  Mr.  Bennett  Fifth  Vice-President. 

The  President :  Next  in  order  will  ibe  nominations  for  Sec- 
retary. 

Mr.  Goodwin:  I  want  to  explain  myself  for  getting  up  this 
time.  I  don't  want  the  members  to  think  I  want  the  honor  of 
placing*  first  one  man  in  nomination  and  then  another,  any  more 
than  they  do,  but  during  the  year  just  gone  by,  I  don't  believe  the 
members  of  this  Association  can  fully  comprehend  what  an  effi- 
cient Secretary  we  have  at  the  present  time.  Nearly  every  mail 
has  brought  me  a  business  letter  from  Mr.  Vought.  I  nominate 
Mr.  Vought  for  re-election  as  Secretary. 

Mr.  Conrath :  I  move  that  the  nomination  be  closed  and  the 
Association  unanimously  re-elect  our  Secretary,  Mr.  Vought. 
Carried. 

The  question  was  put  by  the  Chair,  and  the  motion  carried 
unanimously  by  a  rising  vote. 

The  President :  I  declare  Mr.  Harry  D.  Vought  Secretary  of 
the  International  Master  Boiler  Makers'  Association  for  the  en- 
suing year,  having  received  the  unanimous  vote  of  this  Con- 
vention. 

The  President :  Next  in  order  will  be  nominations  for 
Treasurer. 

Mr.  Conrath :  I  wish  to  place  in  nomination  one  who  has 
ably  filled  this  office  for  the  past  four  or  five  years,  one  of  the 
most  able  men  I  believe  we  have  in  our  Association,  is  a  con- 
scientious worker  and  has  proven  himself  worthy,  and  I  place 
in  nomination  the  present  'incumbent,  Mr.  Frank  Gray,  from 
Bloom  ington. 

On  motion  of  Mr.  Laughridge  the  nominations  were  closed 
and  by  direction  of  the  Convention  the  Secretary  cast  the  de- 
ciding ballot  for  Mr.  Gray. 

The  President:  Mr.  Gray,  having  received  the  unanimous 
vote  of  this  Association,  I  declare  him  re-elected  as  Treasurer  for 
the  ensuing  year. 
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The  President :  Can  we  vote  the  three  members  of  the 
Executive  Board  as  a  whole  ? 

Air.  Goodwin :  I  don't  know  whether  that  would  be  a  good 
idea  or  not.  I  understand  the  terms  of  Mr.  Rogers,  Mr.  Laugh- 
ridge  and  Air.  Crombie  now  expire.  As  Chairman  of  the  Board 
I  want  to  say  something  in  reference  to  the  members  of  that 
Board.  We  must  appreciate  the  necessity  of  having  working 
members  on  the  Executive  Board,  men  who  are  willing  to  sacri- 
fice time  and  effort  to  accomplish  the  work  that  comes  before 
this  Convention.  I  think  it  would  be  well,  therefore,  for  you  to 
elect  those  members  singly;  having  old  members  on  the  Board 
who  take  an  interest  is  a  great  assistance  in  getting  your  papers 
in  proper  conditions.  I  don't  think  it  is  wise  for  us  to  be  chang- 
ing members  every  year.  I  want  to  call  your  attention  especially 
to  the  fact  that  Ave  have  with  us  today  Mr.  Laughridge  and  Mr. 
Crombie,  both  faithful  workers,  and  undoubtedly  it  ought  to  be 
the  will  of  the  Convention  to  return  them  for  the  three  year  term. 

The  President :  Do  you  make  that  as  a  motion,  Mr.  Good- 
v,  in  ? 

Mr.  Goodwin:  If  I  am  in  order,  I  nominate  both  of  them. 
Mr.  Letteri :  I  second  the  motion. 

Air.  Goodwin :  It  devolves  upon  the  Convention  to  nominate 
one  more. 

Mr.  Doarnberger :  W e  have  with  us  a  member  who  has  al- 
ways been  faithful  in  the  discharge  of  the  duties  conferred  upon 
him.  I  therefore  place  in  nomination  in  place  of  Mr.  Rogers,  Mr. 
Sarver  of  Fort  Wayne. 

Air.  Letteri :  I  move  that  these  three  be  considered  the  nom- 
inees and  that  the  Secretary  cast  one  vote  for  them.  Carried. 

The  Secretary  cast  one  ballot  for  the  Association  unanimous- 
ly electing  Air.  Sarver  and  re-electing  Mr.  Crombie  and  Mr. 
Laughridge,  members  of  the  Executive  Board  for  the  ensuing 
three  years. 

The  President :  The  Secretary  having  cast  the  vote,  I  now 
declare  Alessrs  Laughridge,  Sarver  and  Crombie  members  of  the 
Executive  Board  for  the  ensuing  three  years. 

Air.  Goodwin  :  Before  we  adjourn  I  move  we  say  good-bye 
to  all. 

Mr.  Doarnberger :  Let  us  all  join  in  singing  Auld  Lang  Syne. 

It  was  moved  and  seconded  that  the  Convention  adjourn  sine 
die,  and  the  question  being  put  by  the  Chair  and  a  vote  being 
taken,  the  motion  was  carried  unanimously,  whereupon  the  mem- 
bers joined  in  singing  Auld  Lang  Syne  and  the  Convention  was 
declared  adjourned. 
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THIRD  VICE-PRESTDENT, 

HENRY  L.  WRATTEN, 
Supt.  Boiler  Dept.,  Freeman  &  Sons,  Mfg.  Co.,  Racine,  Wis. 
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B.  F.  SARVER, 
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SUBJECTS  AND  COMMITTEES  FOR 
NEXT  CONVENTION. 


"STANDARDIZING  OF  BLUE  PRINTS  FOR  BUILDING  OF 
BOILERS."— W.  H.  Laughridge,  Columbus,  O. ;  E.  W.  Rogers,  Paterson. 
N.  J. ;  James  Beatty,  Toledo,  O. ;  G.  W.  Bennett,  Albany,  N.  Y. 

"BEST  METHOD  OF  APPLYING  FLUES.  BEST  METHOD  OF 
CARING  FOR  FLUES  WHILE  ENGINES  ARE  ON  THE  ROAD 
AND  AT  TERMINALS  AND  BEST  TOOLS  FOR  SAME."— D.  A. 
Lucus,  Chairman,  Havelock,  Neb. ;  E.  W.  Young,  Dubuque,  la. ;  John 
German,  Kankakee.  111.;  Clarence  L.  Wilson,  Memphis,  Tenn. ;  Fred  D. 
Avery,  Keene,  N.  H. ;  J.  R.  Cushing,  Bellfontaine,  O. 

"FLEXIBLE  STAYBOLTS  COMPARED  WITH  RIGID  BOLTS. 
BEST  METHOD  OF  APPLYING  AND  TESTING  SAME.."— Charles 
J.  Murray,  Chairman,  Meadville,  Pa. ;  H.  J.  Wandberg,  Minneapolis, 
Minn. ;  W.  G.  Stallings,  McComb,  Miss. ;  J.  P.  Malley,  Springfield,  Mo. 

"STEEL  VS  IRON  TUBES.  WHAT  ADVANTAGES  AND 
WHAT  SUCCESS  IN  WELDING."— M.  O'Connor,  Chairman,  Missouri 
Valley,  la. ;  John  McKeown,  Galion,  O. ;  B.  F.  Sarver,  Fort  Wayne,  Ind. ; 
D.  G.  Foley,  Green  Island,  N.  Y. ;  C.  L.  Hempel,  Omaha,  Neb.;  M.  M. 
McAllister.  Cleveland,  O. 

"CAUSE  OF  FLUE  HOLES  IN  BACK  FLUE  SHEET  ELON- 
GATING AND  A  PREVENTIVE  FOR  SAME."— J.  A.  Doarnberger, 
Chairman,  Roanoke,  Va. ;  E.  J.  Hennessy,  Depew,  N.  Y. ;  John  B.  Smith, 
McKees  Rock,  Pa.;  William  A.  McKeown,  Buffalo,  N.  Y. 
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"STANDARDIZING  OF  SHOP  TOOLS/'— James  T.  Goodwin, 
Chairman,  Pittsburgh;  William  Horsley,  Jersey  City,  ~T.  J.;  Henry  L. 
Wratten,  Racine,  Wis. 

"STANDARDIZING  OF  PIPE  FLANGES  FOR  BOILERS  AND 
TEMPLATES  FOR  DRILLING  SAME." — James  Crombie,  Chairman,. 
Hamilton,  Out.;  B.  H.  Nudyke,  Louisville,  Ky. ;  Frank  Atkinson,  Pater- 
son,  N.  J.;  Charles  Miller,  Albany,  N.  Y. ;  Robert  W.  Hazzard,  Kalamazoo, 
Mich. 

"WHAT  RADICAL  DEPARTURES  ARE  BEING  MADE  IN 
BOILERS  AND  FIRE  BOXES."— B.  F.  Sarver,  Chairman,  Fort  Wayne, 
Ind. ;  J.  H.  Smythe,  Pittsburg,  Pa.;  A.  N.  Lucas,  Milwaukee,  Wis.; 
Charles  P.  Patrick,  New  Haven,  Conn.;  F.  A.  Mayer,  Washington.  D.  C. 

"TO  WHAT  EXTENT  DO  FIRE  BOX  HOLES  CRACK  AND 
WHAT  IS  BEING  DONE  TO  PREVENT  SAME."— William  H. 
Laughbridge,  Chairman,  Columbus,  O. ;  James  H.  Fahey,  Racine,  Wis. : 
Henry  L.  Wratten,  Racine,  Wis.;  J.  H.  Filcer,  Indianapolis,  Ind.;  William 
M.  Wilson.  El  Paso,  Tex. 

"BEST  METHOD  OF  STAYING  FRONT  PORTION  OF 
CROWN  SHEET  ON  RADICAL  TOP  BOILERS  TO  PREVENT 
CRACKING  OF  FLUE  SHEET  IN  TOP  FLANGE."— Henry  J.  Raps, 
Chairman,  Chicago,  111. ;  A.  N.  Lucas,  Milwaukee,  Wis. ;  J.  H.  Filcer, 
Indianapolis,  Ind. ;  Frank  Gray,  Bloomington,  111. ;  M.  H.  Larkin,  Mem- 
phis, Term. 

"PROPOSED  CHANGES  IN  CONSTITUTION  AND  BY- 
LAWS."— Charles  P.  Patrick,  Chairman,  New  Haven,  Conn. ;  William 
H.  Laughridge,  Columbus,  O. ;  Thomas  W.  Lowe.  Winnipeg,  Manitoba, 
Thomas  Werner,  Coatsville,  Pa. 

"SUBJECTS."  TO  RECOMMEND  TOPICS  FOR  COMMITTEE 
REPORTS  AT  THE  NEXT  ANNUAL  CONVENTION.— J.  T.  Good- 
win, Chairman,  New  York  City ;  J.  A.  Doarnberger,  Roanoke,  Va. ;  B.  F. 
Sarver,  Fort  Wayne,  Ind. ;  William  Zelinsky,  Detroit,  Mich. ;  E.  W. 
Rogers.  Paterson,  N.  J. 
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Fisher  Building,  Chicago,  111. 
A.  M.  Dustin,  F.  B.  M.,  M.  P.  R.  R.,  Sedalia,  Mo. 
Peter  Eck,  B.  F.,  I.  C.  R.  R.,  Mattoon,  111. 

J.  J.  Ehmeintraut,  L.  O.,  C  &  A.  Shops,  131 1  West  Chestnut  Street,  Bloom- 
in  gton,  111. 

C.  J.  Elk,  B.  M  F.,  B.  &  O.  S.  W.  R.  R.,  1102  Grand  Avenue,  Washington, 
Ind. 

C.  E.  Elkins,  F.  B.  M.,  Barring  Cross  Shops,  M.  P.  R.  R.,  1218  W.  nth 

Street,  Little  Rock,  Ark. 
H.  E.  Elvinn,  F.  B.  M.,  C.  &  R.  R.,  7  Wilkeson  Street,  Huntington,  Ind. 
I   W.  Evans,  F.  B.  M.,  C.  R.  I.  &  P.  R.  R.,  209  North  Market  Street, 

Okla.  z 
W   L.  Evans,  Dover  Boiler  Works,  59  West  Blackswell  Street,  Dover, 

N.  J. 

J.  W.  Eviston,  Demonstrator,  John  Callahan  &  Company,  652  Marshall 

Street,  Milwaukee,  Wis. 
J.  L.  Fagan,  F.  B.  M.,  International  &  Great  Northern  Railroad,  Box  365. 

Mart,  Tex. 

A.  P.  Faberberg,  Second  Assistant,  F.  B.  M.,  C.  &  A.  R.  R.,  Bloom- 
ington.  111. 

James  1 1.  Fahey,  F.  B.  M.,  J.  I.  Case  T.  M.  Company,  1707  West  Sixth 

Street,  Racine,  Wis. 
William  F  Fanton,  C.  &  W.  I.  R.  R.,  7721  Eggleston  Avenue,  Chicago,  111- 
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Lawrence  K.  Fedler,  Demonstrator,  Union  Petroleum  Company,  327^ 

Perry  Street,  Davenport,  la. 
Charles  E.  Fiesel,  Gang-  Forman,  L.  &  N.  R.  R.,  Louisville,  Ky. 
Adolph  Fiesner,  B.  M.  F.,  I.  C.  R.  R.,  318  Oak  Avenue,  Waterloo,  la. 
E.  S.  Fitzsimmons,  M.  M.,  Erie  Railroad,  60  Genesee  Street,  I  [ornell,  N.  Y- 
Joseph  F.  Fitzsimmons  B.  I.,  Erie  Railroad,  73  Genesee  Street,  1 1  ornell, 

N.  Y. 

John  T.  Finncane,  Foreman,  Boiler  Dept.,  S.  I'.  R.  R,,  2110  Providence 

Street,  Houston,  'l  ex. 
J.   H.   Filcer,  G.   F.    B.   M.,   Big   Four   System,    i  1  18   Cornell  Avenue, 

Indianapolis,  Ind. 

George  G.  Fisher,  F.  B.  M.,  C.  W.  1.  &  Belt  Railroad,  8711  Peoria 
Street,  Chicago,  Til. 

Peter  F.  Flavin,  Western  Traveling  Manager,  Standard  Railway  Equip- 
ment Company,  National  Bank  of  Commerce  Building,  Box  75,  Fast 
St.  Louis,  Mo. 

M.  L.  Fleming,  B.  &  O.  R.  R.,  1622  Jackson  Street,  Baltimore,  Md. 
James  J.  Fletcher,  Superintendent,   Manitowoc   Boiler  Company,  Mani- 
towoc, Wis. 

D.  G.  Foley,  G.  F.  B.  I.,  D.  &  II.  R.  R.,  178  Pavne  Street,  Green 
Island,  N.  Y. 

E.  F.  Follin,  F.  B.  M.,  St.  L.  S.  W.  R.  R.  Shops,  Pine  Bluff,  Ark. 
Charles  L.  Ford,  L.  O.,  Daniel   Shea  Boiler  Works,   1185  Lauderdale 

Street,  Memphis,  Tenn. 
John  E.   Fornstrum,  F.   B.   I.,   Menominee   Boiler   Works,  Menominee, 
Mich. 

Adolph  G.  Frey,  B.  R.  &  P.  R.  R.,  165  East  State  Street,  Salamanca,  N.  Y. 
Charles  E.  Frick,  G.  F.  B.  M.,  Philadelphia  Jron  Works,  5032  West- 
minster Avenue,   Philadelphia,  Pa. 
Frank  Pullman,  B.  I.,  C.  &  S.  I.  R.  R.,  Villa  Grove,  111. 

G.  B.  Gaul,  C.  &  W.  R.  R.,  Segundo,  Colo. 

John  German,  S.  of  B.,  L.  S.  &  M.  S.  R.  R.,  364  Rosewood  Avenue, 
Kankakee,  111. 

George  Gilmour,  C.  E.,  The  Traveling  Insurance  Company,  Hartford, 
Conn. 

James  T.  Goodwin,  National  Tuhe  Company,  New  York  City. 
Frank  Gray,  F.  B.  M,.  C.  &  A.  R.  R.,  806  N.  Madison  Street,  Bloom- 
ington,  111. 

C.  R.  Gregg,  Manager,  Machine  Department.  Scully  Steel  &  Iron 

Company,  Chicago,  111. 
Thomas  Green,  F.  B.  M.,  M.  P.  R.  R..  3228  Caroline  Street,  St.  Louis, 

Mo. 

John  Greene,  B.  M.  F.,  I.  C.  R.  R.  Boiler  Shops,  E.  St.  Louis,  Mo. 
Frank  A.  Griffin.  B.  M.  F.,  S.  O.  R.  R.,  Spencer,  N.  C. 
James  G.  Gunn,  F.  B.  M.,  I.  C.  R.  R.,  1527  Dumsnil  Street.  Louisville. 
Ky. 

M.  J.  Guiry,  F.  B.  M.M,  Great  Northern  Railroad,  643  Kent  Street, 
St.  Paul,  Minn. 

George  E.  Hahn,  F.  B.  M.,  D.  L.  &  W.  R.  R.,  Scranton.  Pa. 
J    N.  Heltzel.  A.  F.  B.  M..  Erie  Railroad,  275  Arch  Street,  Mead- 
ville,  Pa. 

H.  Howard,  I.  C.  R.  R.,  Jackson,  Tenn. 

W.  H.  Hopp,  F.  B.  M,.  C.  M.  &  St.  P.  R.  R.,  882  Whomberg  Avenue, 
Dubuque,  la. 

Fred  H.  Hardesty,  Fort  Worth  Boiler  Works,  1211  North  Brecken- 
ridge  Street.  Ennis,  Tex. 
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Floyd  Harris,  F.  B.  M.,  D.  &  H.  R.  R.,  163  Chestnut  Street,  Oneonta, 
N.  Y. 

John  Harthill,  A.  F.  B.  M,  L.  S.  &  M.  S.  R.  R.,  712  Bower  Street, 
Elkhart,  Ind. 

William  M.  Hastings,  N.  &  W.  R.  R.,  Portsmouth,  O. 
Robert  W.  Hazzard,   F.   B.   M.,   The   C.   H.   Dutton   Company,  Kala- 
mazoo, Mich. 

Andrew  Hedberg,  F.  B.  M.,  C.  &  N.  W.  R.  R.,  1322  Linn  Street, 

Boone,  la. 

C.  L.  Hempel,  G.  B.  I.,  U.  P.  R.  R.,  2522  Davenport  Street,  Omaha, 

Neb. 

E.  J.  Hennessy,  F.  B.  M.,  N.  Y.  C.  &  H.  R.  R.  R.,  Depew.  N.  Y. 
William  Henry,  F.  B.  M.,  C.  P.  R.  R.,  1128  Seymour  Street,  Van- 
couver, B.  C,  Canada. 

George  B.  Herr,  F.  B.  Shops,  S.  P.  R.  R.,  1704  "L"  Street,  Sacra- 
mento, Cal. 

J.  H.  Hewitt.  F.  B.  M..  N.  Y.  C.  &  St.  L.  R.  R.,  228  Whitney  Avenue, 
Conneaut,  O. 

Robert  Hewitt.  F.  B.  M.,  C.  &  N.  W.  R.  R.,  618  S.  Georgia  Street, 
Escanaba,  Mich. 

A.  R.  Hodges,  M.  B.  M.,  F.  C.  I.  Railway  of  Mexico.  Puebla,  Pueb.. 

Mexico 

.  B.  Hollo  way,  2826  Brighton  Avenue,  Los  Angeles.  Cal. 
Elmer  A.  Hooper.  F.  B.  M.,  H.  B.  Brach  &  Son  Boiler  Works,  49 

Ward  Street,  Hartford,  Conn. 
William  Horsley,  G.  S.,  Patterson-Allen  Engineering  Company,  Fick 

Street  and  Mallory  Avenue,  Jersey  City.  N.  J. 
Robert  Hosie,  F.  B.  M.,  Brandon  Machine  Works,  2304  Rosse  Avenue. 

Brandon,  Man. 

Tunis  W.  Hotaling.  F.  B.   M.,  Syracuse  Boiler  Works,  503  Avery 

Avenue,  Syracuse,  N.  Y. 
William  Hougfh.  152  Hayward  Street,  East  Braintree.  Mass. 

F.  J.  Howe,  F.  B.  M.,  C.  B.  &  Q.  R.  R..  209  North  Birch  Street,  Cres- 

ton,  la. 

1.  A.  Jameson,  Inspector,  The  Travelers  Insurance  Co.,  209  East  Bax- 
ter Avenue,  Knoxville,  Tenn. 

John  T.  Johnson.  A.  B.  I.,  Santa  Fe  System.  Los  Angeles,  Cal. 

Lewis  S.  Johnson,  L.  O.,  Colorado  Southern  Shops.  2521  Race  Street, 
Denver,  Colo. 

William  Jones,  F.  B.  M.,  N.  Y.  C.  &  H.  'R.  R.  R.,  1216  Broadway, 

Rensselaer,  N.  Y. 
j.  M.  Jones,  270  Broadway,  Cambridge.  Mass. 
L.  Jourdonais,  618  Eighth  Street.  North  Great  Falls,  Mont. 
Joseph  Joyce,  F.  B.  M.,  Intercolonial  Railway,  Waterloo  Street,  Moncton, 

N.  B. 

T.  C.  Keefe,  F.  B.  M.,  T.  &  O.  Railway,  409  Middletown  Street,  Bucy- 
rns.  O. 

1.  W.  Kelly,  G.  F.  B.  M.,  C.  &  N.  W.  R.  R.,  515  North  Grove  Ave- 
nue, Oak  Park,  111. 

John  T.  Kelly.  F.  B.  M.,  International  of  Mexico,  I.  M.  Hotel.  Es- 
tacion,  Monclova,  Coah,  Mexico. 

Charles  J.  Klein,  B.  I.,  N.  Y.  C.  &  H.  R.  R.  R..  230  Morton  Avenue, 
Albany,  N.  Y. 

]  ambert  Kramer,  Campania  Minera  de  Penoles,  Mapimi.  Durango. 
Mexico. 
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William  Krum,  C.  &  N.  W.  R.  R.,  Box  202,  EagU  Grove,  la. 
Charles   Kruas,   F.   B.   M.,    Big    Pour   System.  216  North  Sandusky 

Street,  Delaware,  O. 
Charles  R.  Kurrasch,  F.  B.  M .,  C.  I.  &  S.  R.  R„  96  W.  Court  Street, 

Kankakee.  111. 
Earl  Kyler,  Waterous  Engine  Co.,  Brantford,  Ont. 
C.  F.  Lape,  Scully  Steel  &  Iron  Co.,  Los  Angeles,  Cal. 
W.  S.  Larason,  F.  B.  M..  Zanesville  &  Western  Railroad,  Axline,  O. 
M.  H.  .Larkin.  F.  B.  M.,  I.  C.  R.  R.,  273  Maryland  Avenue,  Memphis, 

Tenn. 

George  Lasker,  971  W.  22nd  Street.  Chicago,  111. 

William  H.  Laughridge,  F.  B.  M.,  Hocking  Valley  Railroad,  537  Lin- 

wood  Avenue,  Columbus,  O. 
Frank  S.  Leach,  F.  B.  M.,  Q.  O.  &  S.  K.,  Box  06,  Milan,  Mo. 
Claude  E.  Lester,  G.  F.  B.  M.,  Erie  Railroad,  376  Pine  Street.  Mead- 

ville,  Pa. 

Charles   Letteri,   F.   B.   M.,   Exeter   M.   &   B.   Wks,   500  Montgomery 

Street,  W.  Pittston,  Pa. 
Charles  W.  Lewis,  F.  B.  M.,  Exeter  M.  &  B.  Wks..  500  Montgomery 

Street,  W.  Pittston,  Pa. 
Thomas  Lewis,  G.  B.  F.,  L.  V.  R.  R.,  507  N.  Wilbur  Avenue,  Sayre,  Pa. 
James  Liddington,  427  Columbus  Avenue,  Boston,  Mass. 
F.  A.  Linderman,  B.  I.,  New  York  Central  Lines,  Albany,  N.  Y. 

C.  B.  Linstrom,  The   International  Text   Book   Company,   515  Adams 
Street,  Scranton,  Pa. 

E,  T.  Liscomb,  C.  R.  I.  &  P.  R.  R.,  381 1  Osage  Street,  Denver,  Colo. 
Fordyce  L.  Lothrop,  F.  B.  Mi.,  Erie  R.  R.,  Box  575,  Susquehanna,  Pa. 
Thomas  W.  Lowe,  G.  B.  I.,  C.  P.  R.  R.,  630  Sherbrook  Street,  Winnipeg, 

Manitoba. 

D.  A.  Lucas,  G.  F.  B.  M.,  C.  B.  &  Q.  R.  R.,  Gaveloek,  Neb. 

A.  N.  Lucas,  G.  F.  B.  M.,  C.  M.  &  St.  P.  R.  R.,  31 15  Sycamore  Street, 

Milwaukee,  Wis. 
Samuel  J.  Lupton,  113  nth  East  Galgary  Alta,  Canada. 
Thomas  Lyon,   Insp.   Dept ,   Baldwin  Loco.  Wks.,   1921   Fulton  Road, 

Cleveland.  O. 

N.  C.  Mace,  F.  B.  M,.,  Paso  C.  F.  &  M.  Co.,  Box  746,  El  Paso,  Tex. 
T.  P.  Madden,  F.  B.  M.,  M.  P.  R.  R..  512  Ohio  Street,  Sedalia,  Mo. 
J.  J.  Madden,  B.  F,  C.  R.  I.  &  P.  R.  R.,  220  W.  Fourth  Street,  Fair- 
bury,  Neb. 

J.  P.  Malley,  G.  F.,  Boiler  Dept.,  Frisco  System,  928  E.  Locust  Street, 

Springfield,  Mo.  ff 
Richard  L.  Major,  F.  B.  M.,  York  Mfg.  Co.,  Dover,  York  Co.,  Pa. 
M.  Manley,  F.  B.  M.,  L.  &  N.  R.  R.,  Boyles  Shops,  Birmingham,  Ala. 
J   J.  Mansfield,  Chief  Boiler  Inspector,  C.  R.  R.  of  N.  J.,  74  Pearsall 

Avenue,  Jersey  City  N.  J. 
J  T.  Martin,  American  Loco.  Co.,  Richmond,  Va. 

H.  P.  May,  F.  B.  M.,  Springfield  Boiler  Wks.,  408  S.  14th  Street,  Spring- 
field. 111. 

F.  A.  Mayer.  G.  M.  B.  M.,  Southern  Railway,  1300  Pennsylvania  Avenue, 

Washington,  D.  C. 
Barney  Meyer,  Supt.,  Springfield  Boiler  &  Mfg.  Co.,  Box  149,  Spring- 
field, Jll. 

J.  L.  Meyer,  F.  B.  M.,  The  P.  C.  C.  &  St.  L.  R.  R.,  Dennison.  O. 
Charles  Miller,  Layercut  and  Foreman,  Franklin  Boiler  Wks.  Co.,  16 
Stephen  Street,  Albany,  X.  Y. 
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James  T.  Mitchell,  B.  M.  K,  Colorado  Southern  R.  R.,  810  E.  Main 

Street,  Trinidad,  Col. 
J.  J.  Morgan,  N.  &  W.  R.  R.,  Portsmouth,  O. 
L.  O.  Moses,  K.  &  M.  R.  R.,  Middleport,  O. 

John  S.  Mowat,  F.  B.  M.,  Vulcan  Iron  Wks.  Co.,  Ltd.,  105  Hallet  Street, 

Winnipeg,  Man. 
Chas.  Munro,  730  Kedzie  Street,  Flat  "A,"  Chicago,  111. 

A.  A.  Murphy,  W.  G.  &  St.  L.  R.  R.,  Greenville,  Mo. 
Charles  J.  Murray,  F.  B.  M.,  Erie  R.  R.,  Meadville,  Pa. 

George  R.  McAleman,  Supt.,  The  James  Lappan  Mfg.  Co.,  Pittsburg,  Pa. 
Joseph  McAllister  F.  B.  M.,  D.  L.  &  W.  R.  R.,  203  Benzinger  Street, 
E.  Buffalo,  N.  Y. 

Mi.  M.  McAllister,  F.  B.  M.,  New  York  Central  Lines,  581  E.  102nd 

Street,  Cleveland,  O. 
George  McCloy,  B.  L.,  Manitoba  Provincial  Govt.  347  Burrows  Avenue, 

Winnipeg,  Man. 
M.  W.  McCoy,  Big  Four  System,  Wabash,  Ind. 
Robert  B.  McCoy  Osawatomie,  Kansas. 
R  P.  McCurdy,  1084  Kimniciniek  Avenue,  Milwaukee,  Wis. 
G.  B.  McElvy,  Foreman,  S.  A.  L.  R.  R.,  320  W.  Hall  Street,  Savannah,  Ga. 

B.  F.  MoGrath,  F.  B.  M„  N.  Y.  C.  &  H.  R.  R.  R.,  Oswego,  N.  Y. 
Tohn  McKeowu,  F.  B.  M.,  Erie  R.  R.,  350  Payne  Avenue,  Galion,  O. 
William  A.  McKeown,  B.  M.  F.,  L.  V.  R.  R.,  323  Holley  Street,  Buffalo, 

N.  Y. 

W.  McLean,  F.  B.  M.,  Y.  &  M.  V.  R.  R.,  Vicksburg,  Miss. 
R.  E.  MeNamara,  B.  I.,  Casualty  Co.  of  Am.,  406  Germania  Bk.  Bldg., 
Pittsburg,  Pa. 

Robert  F.  McNickel,  F.  B.  M.,  C.  &  N.  W.  R.  R.,  1213  W.  7th  Street, 
Winowa,  Wis. 

C.  N.  Naw,  B.  M.  F.,  C.  I.  &  S.  R.  R.,  Hammond,  Ind. 

William  Nees,  G.  M.,  Elba  Iron  Mfg  Co.,  816  Perry  Bldg.,  Phila.,  Pa. 
T.  S.  Neisler,  American  Loco.  Co.,  Richmond,  Va. 
Michael  H.  Newgirg,  B  M.  F.,  C.  &  N.  W.  R.  R.,  Belle  Plaine,  la. 
Phil  G.  Nikolai,  Loco.  Insp.,  Baldwin  Loco.  Wks.,  Phila.,  Pa. 
L.  A.  Nixon,  F.  B.  M.,  907  Utah  Avenue,  Butte,  Montana. 
Henry  S.  Nixon,  Salesman,  Chambersburg  Engineering  Co.,  Chambers- 
burg,  Pa. 

Edward  Noud,  F.  B.  M.,  N.  Y.  O.  &  W.  R.  R.,  341  North  Street,  Mid- 
dletown,  N.  Y. 

B.  H.  Nudyke,  F.,  Henry  Vogt.  Machine  Co.,  1413  Sixth  Street,  Louis- 
ville, Ky. 

M.  O'Connor,  G.  F.  B.  M.,  C.  &  N.  W.  R.  R.  Lines,  W.  Missouri  River, 

Missouri  Valley  la. 
Thomas  R.  Oliver,  F.  B.  M.,  D.  &  M.  R.  R.,  Box  73,  E.  Tawas,  Mich. 
Edward  Oldman,  Supt.,  Farra  &  Trefts,  553  Fargo  Avenue,  Buffalo,  N.  Y. 
Thomas  O'Neil,  L.  V.  R.  R.,  Sayre,  Pa. 

J.  H.  Optenberg,  Supt.,  Optenberg  Iron  Wks.,  2218  S.  8th  Street.  Sheboy- 
gan, Wis. 

William  R.  Ord,  F.  B.  M.,  G.  T.  R.  R.,  161  Nelson  Street,  Stratford,  Ont. 
George  E.  Parker,  F.  B.  M.,  C.  &  E.  I.  R.  R.,  Villa  Grove,  111. 
Glenn  S.  Parvin,  L.  O.,  Am.  Loco.  Wks.,  797  Main,  Street,  Paterson,  N.  J. 
Charles  P.  Patrick,  Gen.  Supt.,  The  Bigelow  Co.,  28  Exchange  Street, 

New  Haven,  Conn. 
George  E.  Payne,  F.  B.  M.,  Anaconda  Copper  Mining  Co.,  Fdry.  Dept., 

704  Cherry  Street,  Anaconda,  Mont. 
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R.  A.  Pearson,  F.  B.  M.,  C.  P.  R.  R.,  Box  1405,  222  Third  Avenue,  E. 

Calgary,  Alberta,  Canada. 
H.  W.  Peterman,  B.  M.  F..  S.  P.  R.  R.,  Box  2^,4,  Sparks,  Xev. 
Carl  J.  Peterson,  E.  I.  (Nights),  C.  P».  &  Q.  R.  R.,  3043  Race  Street, 

Denver,  Colo. 

L.  A.  Petticrew,  F.  B.  M.,  D.  &  R.,  122  Jersey  Street,  Salt  Lake  City, 
Utah. 

C.  F.  Petzinger,  F.,  Boiler  Dept.,  Cen.  of  Ga.  R.  R.,  758  Second  Street, 
Macon,  Ga. 

R.  Pogue,  F.  B.  M.,  Pennsylvania  R.  R.  Shops,  Allegheny,  Pa. 

John  Pom  fret,  F.  T.  Dept..  American  Locomotive  Company,  81  Paterson 

Avenue,  Paterson,  N.  J. 
J.  A.  Powell.  Cen.  of  Ga.  R.  R.,  Columbus,  O. 

Frank  Rahrle,  F.  B.  M.,  V.  &  O.  S.  W.  Ry.,  499  Church  Street,  Chilli- 
cothe,  O. 

E.  E.  Rapp,  C.  B.  I.,  T.  St.  L.  &  W.  R.  R.,  Frankford,  Ind. 

Henrv  J.  Raps,  B.  M.  F.,  I.  C.  R.  R.,  7328  Madison  Avenue.  Chicago,  111. 
Olavis  K.  Rank,  L.  I.,  J.  I.  Case  T.  M.  Co.,  411  St.  Patrick  Street,  Racine. 
Wis. 

George  M.  Rearick,  F.  B.  M.,  B.  &  S.  R.  R.,  Galeton,  Pa. 
George  N.  Riley.  National  Tnbe  Co.,  Pittsburg,  Pa. 
Chas.  J.  Reynolds,  Foreman,  B.  &  O.  R.  R.,  Pittsburg,  Pa. 
Garrett  H.  Rhentan,  Supt.,  Dillon  Boiler  Works,  126  Blossom  Street, 
Fitchburg,  Mass. 

G.  P.  Robinson,  Insp.  Loco.  Boilers,  Public  Service  Commission,  8  Chest- 
nut Street,  Albany,  N.  Y. 

F.  P.  Roesch,  El  Paso  &  Southwestern  System,  Box  871,  Douglas,  Arizona. 
Daniel  A.  Rogers,  Santa  Fe  System,  832  Second  Street,  San  Bernardino, 

Cal. 

E.  W.  Rogers,  F.  B.  M.,  Am.  Loco.  Co.,  Rogers  Wks.,  253  Fair  Street, 

Paterson,  N.  J. 
J.  J.  Ryan,  F.,  L.  &  N.  R.  R.,  Covington,  Ky. 

James  Ryan.  F.  B.  M.,  L.  &  N.  R.  R.,  211  Howell  Street,  Covington,  Ky. 
Jchn  Sago,  F.  B.  M.,  Cole  Mfg.  Co.,  Newman,  Ga. 

B.  F.  Sarver,  F.  3.  M.,  Pennsylvania  R.  R.,  133  E.  William  Street,  Fort 

Wayne,  Ind. 

George  Sausman,  Lay e rout,  El  Paso  Fdrv  &  Machine  Co.,  El  Paso,  Tex. 
A.  W.  Schaeffler,  B.  M.  F.,  St.  L.  I.  M.  &  S.  R.  R.,  Van  Buren.  Ark. 

C.  E.  Schafer,  Supt.,  D.  Connally  Boiler  Co.,  2793  Scranton  Road,  Cleve- 

land, O. 

J.  G.  Schillinger.  F.  B.  M..  C.  R.  I.  &  P.  R.  R.,  Box  47.  Pratt,  Kas. 
Jefferson  Scull,  Dickson  Loco.  Wks.,  Scranton,  Pa. 

M.  J.  Scullin,  A.  F.  B.  M.,  L.  S.  &  M.  S.  R.  R.,  1427  E.  47th  Street, 

Cleveland,  O. 
William  Seigfried,  L.  V.  R.  R..  Sayre,  Pa. 

Joseph  G.  Seyboldt,  F.  B.  M..  Titusville  Iron  Co.,  91  W.  Spring  Street, 
Titusville,  Pa. 

S.  J.  Shaffer,  F.  B.  M.,  Avis  Shops,  N.  Y.  C.  &  H.  R.  R.  R..  Vilas,  Pa. 
Edward   Shea,   Supt..   Daniel    Shea   Boiler   Wks.,   Front   and  Popular 

Streets,  Memphis,  Tenn. 
C  F.  Shoemaker,  F.  B.  M.,  P.  M.  R.  R.,  244  Cass  Avenue,  Grand  Rapids, 

Mich. 

William  Shoemaker,  Foreman,  Hibben  &  Co.,  9713  Ewing  Avenue,  Chi- 
cago, 111. 

Frank  Silberman,  F.  B  M.,  L.  E.  &  W.  R.  R.,  Lima,  O. 
C.  H.  Smith,  6361  Normal  Avenue,  Chicago.  111. 
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Hugh  Smith,  F.  B.  M.,  Erie  R.  R.,  S07  Grove  Street,  Jersev  City,  N.  J. 
John  B.  Smith,  F.  B.  M.,  P.  &  L.  E.  R.  R,  MeKees  Rocks,  Pa. 
Fred  M.  Smith,  F.  B.  M.,  Southern  Railroad,  1009  South  Race  Street. 
Prinston,  Ind. 

Burrows  M.   Smyth.   G.   B.   L,   Government  of  the   Province  of  Sas 

katchewan,  Fstewan  Canada. 
J.  H.  Smythe,  G.  F.,  Shops,  American  Loco.  Co.,  Pittsburg,  Pa. 
Peter  Spence,  F.  B.  M.,  Canadian  Northern  Railway,  146  Ford  Street. 

Winnipeg,  Man. 
James  T.  A.  Spencer,  Fewankee,  Wis. 
W.  G.  Stallings,  F.  B.  M.,  L  C.  R.  R.,  McComb,  Miss. 
John  Stevens,  F.,  W.  L.  E.  Co.,  812  W  Lake  Street,  Canton,  O. 
C.  Steeves,  G,  B.  I.,  Intercolonial  Railway  of  Canada,  Moncton,  N.  B. 
L.  M.  Stewart,  F.  B.  M.,  A.  C.  L.  R.  R.,  Box  65,  Sandford,  Fla. 
John  E.  Stokes,  F.  B.  M.,  I.  C.  R.  R.,  616  E.  Johnson  Street,  Clinton,  111. 

F.  J.  Sullivan.  Foreman,  I.  C.  R.  R.,  Freeport,  111. 

Joseph  Sullivan,  F.  B.  M,  N.  Y.  C.  &  H.  R.  R.  R.,  275  Hoyt  Street, 
Buffalo.  N.  Y. 

Daniel  P.  Super,  L.  O.,  International  Boiler  Works,  Box  526,  E.  Strouds- 
burg,  Pa. 

William  Syne,  F.  B.  M.,  Waterous  Eng.  Co.,  89  Park  Avenue,  Brant- 
ford,  Ont. 

John  B.  Tate,  F.  B.  M.,  Pennsylvania  R.  R.,  200  Logan  Avenue,  Al- 
toona,  Pa. 

W.  F.  Thomas,  F.  B.  M.,  P.  &  R.  R.  R.,  718  Matthew  Street,  Peoria,  111. 
W.  S.  Thomas,  B.  I.  Fuel  Dept.,  The  Colorado  Fuel  &  Iron  Co..  mi 

Arizona  Avenue,  Trinidad,  Colo. 
Beverly  F.  Throckmorton,  Layerout,  W.  E.  W.  Co.,  American  Hotel, 

Brantford,  Can. 

E.  H.  Tredinnick,  F.  B.  M.,  Erie  R.  R.,  36  Glass  Street,  Port  Jervis, 
N.  Y. 

John  C.  Trefts,  Farrar  &  Trefts,  60  Perry  Street,  Buffalo,  N.  Y. 

John  Troy,  F.  B.  M.,  Pere  Marquette  System,  919  N.  Sixth  Avenue, 

Saginaw,  Mich. 
W.  M.  Tucker,  F.  B.  M.,  I.  C.  R.  R.,  Paducah,  Ky. 

Alexander  Tulley,  A.  F.  B.  M.,  Erie  R.  R.,  1027  Water  Street,  Mead- 
ville,  Pa. 

John  J.  Turner,  F.  B.  M.,  Chicago  Terminal  Transfer  Ry.,  Hammond, 
Ind. 

David  Twitt,  F.  B.  M.,  Standard  Oil  Co.,  143  Central  Avenue,  Wihitng, 
Ind. 

J.  B.  Tynan,  F.,  W.  &  L.  E.  R.  R.,  Norwalk,  O. 

George  Ulm,  F.  B.  M.,  T.  St.  L.  &  W.  R.  R.,  109  N.  Brederick  Street, 
Delphos,  O. 

M.  F.  Vizard,  B.  M.  F.,  Pere  Marquette  System.  Ionia,  Mich. 
George  Wagstaff,  96  Columbia  Terrace,  Weehawken,  N.  J. 
C.  E.  Waite,  F.  E.  C,  St.  Augustine,  Fla. 

Charles  H.  Walker,  F.  B.  M.,  West  Shore  R.  R.,  343  Brown  Street, 
Union  Hill,  N.  J. 

O   E  Walter,  F.  o.  M.,  Am.  Loco.  Wks.,  72  Lincoln  Avenue,  Dunkirk, 
N.  Y. 

Harvey  Walters,  G.  F.  B.  M.,  D.  &  R.  G.  R.  R.  Shops,  Salt  Lake  City, 
Utah. 

George  W.  Watts,  Braeside  Avenue,  E.  Stroudsburg,  Pa. 

G.  C.  Wehling,  N.  Y  State  Inspector  of  Boilers,  418  W.  Dominick  Street,. 

Rome,  N.  Y. 
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James  C.  Weir,  Foreman,  Coglans  S.  B.  Wks.,  123  Cabot  Street,  llolyoke, 
Mass. 

John  E.  Weiss,  F.  B.  M.,  Canada  Fdry  Co.,  25  Abbott,  Avenue,  Toronto, 
Ont. 

.Stephen  E.  Westover,  G.  B.  M.  F.,  C.  &  W.  R.  R.,  Box  205,  Pueblo,  Colo. 
S.  J.  Wigmore,  N.  &  W.  R.  R..  Roanoke,  Va. 

C.  F.  Wilde,  F.  B.  M.,  M.  &  O.  R.  R.,  525  E.  Main  Street.  Jackson,  Tenn. 
Joseph  J.  Wilde,  Allen  Brothers  Boiler  Wks.,  Worcester,  Mass. 
Clarence  L.  Wilson,  F.  B.  M.,  The  Yazoo  &  Miss.  Valley  R.  R.,  Memphis, 
Tenn. 

William  M.  Wilson,  M.  B.  M..  El  Paso  &  S.  W.  R.  R.,  El  Paso,  Tex. 
\F.  N.  Wit+ing,  F.  B.  M.,  D.  S.  S.  &  A.  R.  R.,  920  Lee  Street.  Marquette, 
Mich. 

Charles  F.  Wolfe,  G.  S.,  Waterous  Eng.  Co.,  121  Market  Street,  Brant- 
ford,  Ont. 

Robert  U.  Wolfe,  City  Boiler  Insp.,  City  Omaha,  414  City  llall,  Omaha, 
Neb. 

H.  J.  Wandberg,  F.  B.  M.,  C.  M.  &  St.  P.  R.  R.,  Minneapolis.  Minn. 

George  F.  Wood,  The  Mcllvaim  &  Spiegel  Boiler  &  Tank  Co..  405  E.  5th 
Street,  Cincinnati,  O. 

Thomas  Wood,  F.  B.  M.,  McTlvain  &  Spiegel,  408  E.  Third  Street,  Cin- 
cinnati, O. 

William  IT.  Wood,  Media,  Pa. 

L.  C.  Woodington,  F.  B.  M.,  Southern  R.  R.,  in  E.  Third  Avenue, 
Knoxville,  Tenn. 

W.  H.  Woody  Jr.,  Chicago  Pneu.  Tool  Co.,  Richmond,  Va. 

Henry  L.  Wratten,  Supt.  Boiler  Dept.,  Freeman  &  Sons  Mfg.  Co.,  1435 
Park  Avenue,  Racine,  Wis. 

Martin  Wulfeck,  F.  B.  M.,  C.  &  O.  R.  R.,  505  Pike  Street,  Covington,  Ky. . 

Otto  J.  Wyler,  Copper  Queen  Consolidated  Alining  Co.,  Box  996,  Doug- 
las, Ariz. 

John  O.  Wyler,  El  Paso  Fdry.  &  Miachne  Co.,  El  Paso,  Tex. 
C.  F.  Young,  B.  I.,  L.  S.  &  M.  S.  R.  R.,  Elkhart.  Ind. 
Reynold  C.  Young,  F.  B.  M.,  C.  &  N.  W.  R.  R.,  315  Third  Street,  Baraboo, 
Wis. 

E.  W.  Youno-,  B.  I.,  C.  M.  &  St.  P.  R.  R.,  11 54  White  Street.  Dubuque,  la. 
Oscar  Zapfe,  F.  B.  M.,  D.  S.  S.  &  A.  R.  R.,  704  S.  Oakland  Avenue, 
Green  Bay,  Wis. 

William  Zelinsky,  F.   B.  M.,  Cen.  Boiler  Wks.,  587  Lincoln  Avenue, 

Detroit,  Mich. 
Fred  F.  Zepp,  1555  Birch  Street,  San  Bernardino,  Cal. 
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NEW  MEMBERS  ELECTED  IN  1908-09. 
John  T.  Bond.  Frank  A.  Griffin..  George  M.  Rearick. 

William  B.  Boom,        James  G.  Gunn, 
S.   L.   Brakebill,  J.  N.  HeltzeL 

Charles  W.  BuffingtonJ.  C.  Keefe 


M.  F.  Courtney 
J.  A.  Coxedge, 
W.  A.  Cusiek, 
James  F.  Dalton, 
George  W.  Doran, 
A.  M.  Dustin, 
Charles  E.  Fissel, 
John  T.  Finucane, 

MEMBERS  ATTENDING  1909  CONVENTION 


John  T.  Kelly, 
M.  Manley, 
M.  H.  Newgirg, 
Henry  S.  Nixon, 

B.  H.  Nudyke, 
Carl  J.  Peterson, 

C.  T.  Petzinger, 


James  Ryan, 
A.  W.  Schaeffler, 
Fred  M.  Smith. 
John  B.  Tate, 

E.  H.  Tredinnick. 
Alexander  Tulley, 
Stephen  E.  Westover, 

F.  N.  Witting, 
L.  C.  Woodington, 
C.  F.  Young, 


Harry  Alaman, 
Cornelius  Bader, 

F.  A.  Betchman, 
C.  J.  Baumann, 
Frank  Berrey, 
George  A.  Beland, 
T.  C.  Best, 

L.  Borneman. 
S.  L.  Brakebill, 
A.  E.  Brown, 
James  Bruce, 
J.  J.  Casey, 
<R.  W.  Clark, 
J.  E.  Cooke, 
Alfred  Cooper, 
P.  J.  Coneath, 
Daniel  Coughlin, 
M.  S.  Courtney, 
J.  A.  Coxedge, 
J.  Crombie, 
J.  R.  Cushing, 
H.  Denzler, 
A.  C.  Dittrich, 
J.  A.  Doarnberger, 

G.  U.  Doran, 

A.  M.  Dustin, 
Peter  Eck, 

C.  J.  Elk, 
C.  E.  Elkins, 
J.  L.  Fagan, 
William  Fantom, 

B.  J.  Feemy, 
J.  H.  Filcer, 

J.  T.  Finucane, 
George  G.  Fisher, 
P.  F.  Flavin, 
John  German 
W.  J.  Graham, 
F.  Gray, 
Jno.  Greene, 
Andrew  Greene, 
Frank  A.  Griffin, 


M.  J.  Guiry, 
Jas.   G.  Gunn, 
John  Harthill, 
A.  Hedtberg, 
C.  L.  Hempel, 
Stephen  Holt, 
W.  H.  Hopp, 
Hal  Howard, 
R.  E.  Howe, 
F.  J.  Howe, 
T.  A.  Jameson, 
H.  F.  Jones, 
J.  T.  Johnston, 

E.  P.  Kavanaugh, 
J.  C.  Keefe, 

J.  W.  Kelley, 
Charles  Kraus, 
C.  R.  Kurrasch, 
W.  H.  Laughridge, 
C.  E.  Lester, 
Charles  Letteri, 
Thomas  Lewis, 

F.  A.  Lindermann, 
F.  L.  Lothrop, 

T.  W.  Lowe, 

A.  N.  Lucas, 
M.  McAllister, 
John  McKeown, 
T.  J.  McKerihan, 
William  McLean, 
J.  J.  Madden, 

J.  J.  Mansfield, 
F.  A.  Mayer, 
J.   L.  Meyer, 
P.  S.  Morrison, 
C.  J.  Murray, 
J.  H.  Nash, 
C.  N.  Nau, 

B.  H.  Nudyke, 
M.  O'Connor, 
R.  J.  O'Neill, 


Thomas  R.  Oliver, 
Charles  P.  Patrick, 
C.  F.  Petsinger, 
Frank  J.  Rahrle, 

E.  E.  Rapp, 
H.  J.  Raps, 
Georee  M.  'Rearick, 
T.  J.  Reddy. 

C.  J.  Reynolds, 
J.  J.  Ryan, 

B.  F.  Sarver. 

C.  F.  Shoemaker, 
Frank  Silberman, 
T.  G.  Smallwood, 
John  B.  Smith, 
Hugh  Smith, 

C.  H.  Smith, 
J.  H.  Smythe, 
W.  G.  Stallings, 

F.  J.  Sullivan, 
Joe  Sullivan, 

E.  H.  Trelinnick, 
John  Troy. 

W.  M.  Tucker, 
John  J.  Turner, 
Thomas  Turner, 
J.  B.  Tynan, 
M.  F.  Vizard, 
Charles  H.  Walker, 
O.  E.  Wallace, 
H.  J.  Wandberg, 

G.  C.  Wehling, 
C.  L.  Wilson, 

F.  W.  Witting, 
W.  H.  Wood, 
George  F.  Wood, 
L.  C.  Woodington, 

H.  L.  Wratten. 
M.  W.  Wulfeck, 
E.  W.  Young, 
C.  F.  Young. 
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MEMBERS  OF  WOMEN'S  AUXILIARY 
ATTENDING  LOUISVILLE  CONVENTION. 

Mrs.  C.  Bader,  Detroit,  Mich. 

Mrs.  C.  J.  Baumann,  New  Haven,  Conn. 

Mrs.  L.  Borneman,  St.  Paul,  Minn. 

Mrs.  F.  Berrey,  Cleveland,  O. 

Mrs.  J.  Bruce,  Kansas  City,  Kan. 

Mrs.  J.  J.  Casey,  New  Durham,  N.  J. 

Mrs.  J.  E.  Cooke. 

Miss  Florence  Cooke,  Greenville,  Pa. 
Mrs.  A.  Cooper,  St.  Joseph,  Mo. 
Mrs.  P.  J.  Con  rath. 
Miss  N.  Thien,  Chicago,  111. 
Mrs.  D.  Coughlin,  Hornell,  N.  Y. 
Mrs.  J.  A.  Coxedg-e,  Hoisington,  Kan. 
Miss  Dorothy  Elkins,  Little  Rock,  Ark. 
Mrs.  J.  F.  Fagan,  Palestine,  Tex. 
Mrs.  William  Fantom,  Chicago,  111. 
Mrs.  Charles  Palmer,  Chicago,  111. 
Mrs.  F.  Gr;\v,  Blcomington,  111. 
Mrs.  John  Greene,  E.  St.  Louis,  111. 
Mrs.  F.  \-.  Griffin,  Spencer,  N.  C. 
Mrs.  M.  J.  Guiry,  St"  Paul,  Minn. 
Mrs.  James  G.  Gurwi,  Louisville,  Ky. 
Mrs.  John  Harthill,  Elkhart,  Ind. 
Mrs.  C.  L.  Hempel. 

Eugene  Hempel, 

Carl  Hempel,  Omaha,  Neb. 
Mrs.  S.  Holt,  Nashville,  Tenn. 
Mrs.  W.  H.  Hopp,  Dubuque,  la. 
Mrs.  T.  A.  Jameson,  Knoxville,  Tenn. 
Mrs.  J.  T.  Johnston,  Los  Angeles,  Cal. 
Mrs.  E.  P.  Kavanaugh.  Baltimore,  Md. 
Mrs.  C.  B.  Kurrach,  Kankakee,  111. 
Mrs.  W.  H.  Laughridge, 
Miss  Alice  Laughridge,  Columbus,  O. 
Mrs.  F.  A.  Lindemal,  W.  Albany,  N.  Y. 
Mrs.  F.  L.  Lothrop. 

Miss  Lillian  M.  Lcthrop,  Susquehanna,  Pa. 

Mrs.  T.  W.  Lowe,  Winnipeg,  Canada. 

Mrs.  A.  N.  Lucas,  Milwaukee,  Wis. 

Miss  A.  Lucas,  Milwaukee.  Wis. 

Mrs.  John  McKeown,  Galion,  O. 

Mrs.  T.  J.  McKerihan,  Altoona,  Pa. 

Mrs.  J.  J.  Madden,  Fairbury,  Neb. 

Miss  Emma  Mayer,  Washington,  D.  C. 

Mrs.  J.  L.  Meyer,  Dennison,  O. 

Miss  Ina  Pearl  Meyer,  Dennison,  O. 

Mrs.  C.  J.  Murray,  Meadville,  Pa. 

Mrs.  J.  H.  Nash,  Paducah,  Ky. 

Mrs.  C.  N.  Nau,  Hammond,  Ind. 

Mrs.  B.  H.  Nudyke,  Louisville,  Ky. 

Mrs.  M.  O'Connor,  Missouri  Valley,  la. 
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Mrs.  R.  J.  O'Neill,  Denver,  Colo. 

Mrs.  C.  F.  Petzinger,  Macon,  Ga. 

Mrs.  F.  J.  Rahrle,  Chillicothe,  O. 

Mrs.  H.  J.  Raps,  Waterloo,  la. 

Miss  Sadie  Raps,  Waterloo,  la. 

Miss  Esther  Raps,  Waterloo,  la. 

Mrs.  C.  F.  Shoemaker,  Grand  Rapids,  Mich. 

Mrs.  C.  H.  Smith. 

Mrs.  Arthur  Garlinghouse,  Aguascalientes,  Mexico. 

Mrs.  J.  H.  Smythe,  Schenectady,  N.  Y. 

Miss  Margaret  Sullivan,  Freeport,  111. 

Mrs.  J.  Sullivan,  Buffalo,  N.  Y. 

Mrs.  John  Troy,  Saginaw,  Mich. 

Miss  Mame  Walker,  Union  Hill,  N.  J. 

Mrs.  H.  J.  Wandberg,  Minneapolis,  Minn. 

Miss  P.  Wehling,  Rome,  N.  Y. 

Mrs.  C.  L.  -Wilson,  Memphis,  Tenn. 

Mrs.  F.  N.  Witting,  Marquette,  Mich. 

Mrs.  George  F.  Wood,  Cincinnati,  O. 

Mrs.  L.  C.  Woodington,  Knoxville,  Tenn. 

Mrs.  M.  Wulfeck,  Covington,  Ky. 

Mrs.  E.  W.  Young,  Dubuque,  la. 


17  Ft.  WIDE  GAP  HYDRAULIC  RIVETER  for  Locomotive  Boiler 
Shops.  Dies  may  be  placed  flush  with  top  or  bottom  of  Ram.  All 
pistons  and  valves  OUTSIDE  HEMP  packed.  Five  or  seven  mul- 
tiple pressures.    Send  for  catalog  33-B  P  and  details. 


Flanging    Presses,   Cranes,    Pumps,  Accumulators 

CHAMBERSBURC  ENGINEERING  CO.,   CHAMBERSBURG.  PA. 


EVERYTHING 

FOR 

THE  BOILER  SHOP 

Our  stock  of  material  such  as  boiler  tubes,  heads, 
rivets,  plates,  sheets,  structural  shapes,  etc.,  and  such  fit- 
tings as  lugs,  hangers,  braces,  flanges,  manhole  covers, 
etc.,  affords  the  boiler-maker  a  ready  source  of  supply 
for  his  daily  requirements. 

These  fittings  are  the  result  of  over  sixty-five  years 
of  study  of  the  boiler-makers'  requirements  and  repre- 
sent the  best  boiler-shop  practice. 

Our  machinery  stock  assures  the  manufacturer  of 
protection  from  loss  clue  to  delay  on  account  of  break- 
downs, it  permits  him  to  increase  his  equipment  on  short 
notice  to  handle  some  special  contract,  or  to  entirely  equip 
a  new  plant  if  necessity  requires. 

As  our  engineers  are  constantly  visiting  the  various 
shops  throughout  the  country,  they  keep  in  close  touch 
with  the  latest  developments  in  boiler-shop  equipment. 
Our  lines  of  machinery  and  tools  consequently  embody 
those  features  which  make  them  most  efficient  for  boiter- 
shop  work. 

ESTABLISHED  1842  INCORPORATED  1888 

Joseph  T.  Ryerson  &  Son 

EDWARD  L.  RYERSON,  PRES.        CLYDE   M.  CARR,  VICE-PHES. 
IRON     STEEL  MACHINERY 

Chicago 


The 
World 


Loco.  Fire  Boxes  and  Tube  Plates 

New  Principles  Involved.  Scientifically  and  Practically  Correct. 

Added    Strength    in    Form.  Increased    Heating  Surface. 

Front  and'  Hack  Tube  Plates  made  same  thickness  to  work  in  unison. 

300  TO  350  LESS  STAYBOLTS  IN  SAME  SIZE  FIRE  BOX. 

SEE  TESTS: — 300  lbs.  pull  will  elongate  1  inch  section  1-20  part  of 
an  inch,  and  on  releasing  the  power  it  will  return  to  its  original  form; 
showing  the  elasticity  of  formation. 

With  improved  methods  for  making  Fire  Boxes  and  Tube  Plates,  they 
will  be  made  as  nearly  perfect  as  possible.  , 

STAY  BOLTS  ON  FLAT  SURFACE'S.  SAME  AS  IX  K  FA  JULAR  FIRE 
BOXES. 

No  added  cost  to  boiler,  only  tbe  difference  in  cost  of  flanging  and 
royalty. 

Locomotive  Builders  supplied  with  Fire  Boxes  and  Tube  Plates,  made 
to  drawings. 

Win.  II.  Wood's  New  Book  on  Hydraulic  .Machinery,  with  68  illustrations, 
is  ready  for  mailing. 


Latest  Type  of  Modern  Fire  Box. 
PATENTED  IN  U.  S.  AND  FOREIGN  COUNTRIES. 

The  Wm.  H.  Wood  Loco.  Fire  Box  &  Tube  Plate  Co. 

Media,  Del.  Co.,  Penna. 
FOWLER,  HARDESTY  &  GILLIS,  Consulting  Engineers. 
Home  Life  Building,  Washington,  D.  C,  Southern  Representatives. 


Thought  It  Was  Steel,  But  It  Wasn't 


11  The  Master  Mechanic  of  a  large  Eastern  Railway  System  re- 
cently received  as  a  "sample"  from  a  competitor  of  ours,  a  small 
section  of  Boiler  Tube  tagged — "Spellerized  Steel." 

H  It  was  a  rather  worn  looking  specimen,  as  the  above  cuts  par- 
tially indicate.  (The  holes  on  the  surface  were  drilled  by  the  chem- 
ist but  otherwise,  it  is  in  the  same  condition  as  received.) 

I  It  was  shown  to  one  of  our  representatives,  anl  on  examination 
'he  was  a  little  inclined  to  dou'it  whether  it  was  "Spellerized  Steel," 
and  sent  it  to  the  Mill  for  examination  and  analysis. 

II A  careful  analvsis  indicated  that  the  material  was  Charcoal 
IRON  and  NOT  STEEL. 

1f  While  the  circumstances  in  this  case  are  a  little  unusual,  yet 
it  is  typical  of  the  attitude  which  prevails  in  many  instances.  In 
other  words,  it  is  assumed  (in  many  cases)  that  if  a  Boiler  Tube 
rusts  quickly,  it  is  steel,  and  if  it  lasts  any  considerable  length  of 
time,  it  is  iron.    There  is  no  basis  of  fact  for  such  a  presumption. 

H  We  formerly  manufactured  both  iron  and  steel  Boiler  Tubes: 
becoming  convinced,  however,  by  the  experience  of  ourselves  and 
many  others,  that  the  steel  Boiler  Tube  was  the  "MODERN  BOILER 
TUBE,"  and  the  most  economical  tube,  we  abandoned  the  manu- 
facture of  iron  tubes  and  are  now  confining  our  attention  in  the 
Boiler  Tube  line  to  rhe  steel  tube. 

1!  This  action  was  not  taken  lightly  or  without  due  reference  to 
all  .vnown  circumstances,  and  our  actual  knowledge  of  the  goods, 
based  on  years  of  manufacturing  experience. 

II  This  is  an  age  of  progress.  The  North  Pole  has  boon  discov- 
ered; practical  air  ships  are  making  real  journeys,  and  progress  in 
all  lines  is  being  made.  THE  MODERN  BOILER  TUBE  is  one  of 
the  many  important  signs  of  progress. 

11  It  is  not  an  experiment. 

11  It  has  been  in  successful  use  in  many  cases  and  has  bopu  found 
to  be  just  what  the  name  implies— the  "MODERN  BOILER  TUBE," 
and  the  most  economical  tube  to  use. 

H  Possibly  your  particular  conditions  are  peculiar — that  is,  you 
may  have  bad  water,  or  some  other  special  difficulties;  if  so,  our 
representatives  will  always  be  glad  to  go  over  this  matter  with 
you. 

II  Many  of  the  largest  consumers  have  reduced  their  Boiler  Tube 
expense  by  the  use  of  the  "MODERN  BOILER  TUBE." 

H  Do  you  feel  that  you  can  profitably  afford  to  ignore  their  ex- 
perience? 


NATIONAL  TUBE  COMPANY 

General  Sales  Offices:   Frick  Bldg.,  PITTSBURGH,  PA. 

DISTRICT  SALES  OFFICES. 

Atlanta                   Denver                  New  York  Pittsburgh 

San  Francisco          Salt  Lake  City          Chicago  New  Orleans 

Philadelphia                  Portland                  St.   Louis  Seattle 

Export  Representative:   U.   S.   STEEL  PRODUCTS  EXPORT  CO., 
New  York  City. 


WORTH  BROTHERS 
COMPANY 

Manufacturers  of 

OPEN  HEARTH  STEEL 
PLATES  AND  SHEETS 

and 

Locomotive,  Marine  and  Stationary 
Boiler  Tubes 


Principal  Offices  and  Works: 
COATESVILLE,  PA. 


Tate  Flexible  Staybolts 

allow  for  and  accommodate  the  forces  of  Expan- 
sion and  Contraction  along  the  lines  of  least  re- 
sistance 

.Over  Two  Millions  in  Service 

We  are  prepared  to  handle  all  orders  with  des- 
patch and  solicit  your  patronage. 

Write  for  literature,  etc. 

FLANNERY  BOLT  COMPANY 

Manufacturers 
PITTSBURGH,  PA. 

J.   ROGERS   FLANNERY  &  COMPANY 

General  Sales  Agents,  Pittsburgh,  Penna. 


THE  ONLY  PUBLICATION   IX  THE  WOttLU 
DEVOTED  EXCLUSIVELY  to  the  BOILER   MAKING  INDUSTRY 
RAILWAY   CONTRACT  AND  MARINE 
IS 

THE  BOILER  MAKER 

Subscription  price,$l  .00  per  year  domestical  50  foreign 

SAMPLE    COPIES  FREE 

As  part  of  the  contents  of  a  year's  subscription  yon 
will  find:  Thirty  or  forty  laying^-out  jobs;  points  on 
equipment  and  arrangement  of  boiler  shops;  the 
latest  and  best  tools  to  use;  discussions;  questions 
and  answers;  correspondence.  In  short  everything 
that  the  ambitious  boiler  maker  will  want  to  know, 
whether  he  is  in  a  contract,  railroad  or  marine  shop. 

ADVERTISING   RATES  SENT   UPON  APPLICATION 

The  Boiler  Maker,  17  Battery  Place,  New  York 


All  we  ask  is  a  trial  order  for  Punches.  Dies,  Rivet 

Sets,  Chisels,  etc. 
If  they  are  not  the  best  there  is  you  don't  pay  for  them. 

Our  tools  are  marked 

CLEVELAND 
STEEL  TOOL 

THE  CLEVELAND  STEEL  TOOL  CO. 

Cleveland,  O. 

J.  F.  DOOLITTLE         A.  P.  F O THE R  G'l LL  II.   .1.  VENNLNO 


HOMESTEAD  VALVES 

Tightest,  Quickest,  Simplest,  Most  Durable  Valve  Ever  Invented 

"WORLD'S  BEST  BLOW-OFF " 

Also  best  high  pressure  valve  made  in  Straightway. 
Threeway  and  Fourway  Patterns. 

YOU  SHOULD  INVESTIGATE  WRITE  FOR  BOOKLET 

HOMESTEAD  VALVE  MFG.  CO. 

Works,  Homestead  Pittsburg,  Pa. 


CHICAGO  PNEUMATIC 
TOOL  COMPANY 

Chicago — New  York 


BOYER  AND  KELLER 
RIVETING  AND  CHIPPING  HAMMERS 

"Standard  the  world  over" 


per  cent  of  the  men 
using-  Pneumatic  Hammers 
prefer  the  "BOYER" 


WRITE  FOR  COMPLETE  CATALOGUES 


We  manufacture 
LITTLE  GIANT  DRILLS 
in  a  complete  range 
of  sizes  for 
DRILLING 
REAMING 
TAPPING 
FLUE  ROLLING 
ETC. 


Catalogues 

on 
Request 


No.  2  LITTLE  GIANT  DRILL 
Capacity  in  Iron  and  Steel  \XA" 


We  manufacture 
a  complete  line  of 
ELECTRIC 
DRILLS 
GRINDERS 
BLOWERS 
HOISTS 
ETC. 


Catalogues 
on 
Request 


Manufactured  and  Sold  by 

CHICAGO  PNEUMATIC  TOOL  COMPANY 
Chicago  New  York 


BOILER  SHOP  EQUIPMENT 

That  Promotes  Production  and 
Reduces   Operating  Expenses 


BENDING  ROLLS — Hand,  belt,  engine  or  motor  driven  and  horizontal 
or  vertical.  STRAIGHTENING  ROLLS— Belt,  engine  or  motor  driven. 
SIMPLEX  AND  DUPLEX  PLATE  PLANERS.  MAN-HOLE  BORING 
MACHINES.  FLANGING  CLAMPS.  PUNCHING  AND  SHEARING  MA- 
CHINES— Single,  double,  bar,  angle,  bevel,  etc.,  and  hand,  belt,  engine, 
motor,  or  hydraulically  driven.  BENDING  MACHINES.  HYDRAULIC 
FLANGING  PRESSES.  STEAM  AND  HYDRAULIC  RIVETERS— Port- 
able and  stationary.     HYDRAULIC  ACCUMULATORS,  etc., 

Write  for  catalog  specifying  vour  needs. 

NILES-BEMENT-POND  CO.,  u,NET#wAV 

Boston     Philadelphia      Chicago      Pittsburgh      St.  Louis 
Birmingham,  Ala. 


(FOR  HAND  USE) 


GENUINE  (ALL  STEEL) 

"Boss"  Roller  Flue  Expanders 

are  manufactured  only  by  us,  and  are  guaranteed  to 
be  the  best  on  the  market.    Sent  anywhere  on  trial. 
Our  name  is  on  every  tool. 


( SELF-FEEDING) 


THE  IMPROVED 

Sectional   Beading  Expander 

is  in  the  same  class  as  the  "Boss."  Made  to  stand- 
ard shapes  or  your  own  special  design,  if  so  desired. 

SEND  FOR  CATALOG 


J.  FAESSLER  MFG.  CO. 

Moberly,  Mo. 


CLEVELAND 

PUNCH  AND  SHEAR  WORKS  CO. 

CLEVELAND,  OHIO 
BOILER    SHOP  TOOLS 


?4 


STANDARD  PUNCH 


Punches 
Dies 

Carbon  and 
Alloy  Steel 
Rivet  Snaps 
Chisels 
Wrenches 
Etc. 


A  Boiler 
Maker's  Hand 
Book  of  small 
tools  and 
useful  tables 
sent  without 
charge  on 
request. 


GUSTAV  WIEDEKE  &  CO 

DAYTON,  OHIO,  U.  S.  A. 


PKYEVVY  EE  X  V\f\UUFACTUP\E.PV 
OF 

THE  \QEfM_  TUBE  EXPANDERS 
\QEf\V_TUEE  CUTTERS 


\CTURE.R% 

PAUOERS  % 
JTTERS. 


all  kinds  of 
High  Grade  Tube  Expander* 
and  Tube  Cutters  for  the  Or- 
dinary, High  Pressure  Water 
Tube,  Scotch  Marine,  and  Lo- 
comotive Boilers. 
WRITE     FOR  CATALOGUE 


OTIS  STEEL 

"OTIS"  FIRE-BOX  PLATES  A  SPECIALTY 
FLANGE  PLATES,  SHIP  PLATES.    TANK  PLATES. 

Steel  axles  of  all  kinds. 

STEEL  CASTINGS  and  FORGINGS 
Otis  Steel  Company,  Limited 

AGENCIES 

NEW  YORK,  John  Piatt  &  Co.,  97  Cedar  St.,  MONTREAL,  Taylor  &  Arnold, 

ISO  St.  James  St.,        DETROIT,  Mich.,  Oeo, 


DETROIT 
SEAMLESS    STEEL  TUBES 
COMPANY 

MAKERS  OF 

"DETROIT"  LOCOMOTIVE  FLUES 
"DETROIT"  SAFE  ENDS 
"DETROIT"  ARCH  TUBES 
"DETROIT"  MECHANICAL  TUBING 

ALL 

Seamless  Cold  Drawn  Steel 

General  Office  and  Works,     -     DETROIT,  MICH' 


Established  1825. 

United  States  Iron. 

BROWN  &  CO.,  Incorporated. 

PITTSBURGH,  PA. 

For  Staybolts,  Piston  Rods,  Driving  Axles  and  other  special  purposes. 


American 
Locomotive    Equipment  Company 

RAILWAY  EXCHANGE,  CHICAGO 

Specialists  in 

LOCOMOTIVE  BRICK  ARCHES 

Our  Brick  Arches  give  results  that  make  it  pay  to 
rur.  arches  in  locomotive  fire  boxes. 

Convenient  to  handle  Easy  to  install. 

Black  smoke  abated 
Combustion  Improved.  Efficiency  Increased 

Fuel  Saved. 


CHARCOAL  IRON  BOILER  TUBES 

True  to  gauge.  Of  finest  quality.  Made  from  the 
same  material   which   we   have  manufactured  for 

forty  years.  :  :  :  :  : 

PARKESBURG  IRON  COMPANY 

.  .  PARKESBURG,  PA. 
Arcade  Building,  Philadelphia.  Singer  Building.  New  York. 

Fisher  Building,  Chicago. 
H.  A.  Fuller  I.  &  S.  Co.,  St.  Louis.  J.  F.  Oorlett  &  Co.,  Cleveland. 


